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NOTICE. 



This edition of the catalogue supersedes previous issues. 
It differs from the 1909 edition in some unimportaiit 
changes only, and in the addition of further information 
relating to the use and appUcation of the Bethlehem 
Sections. 

Information has been added regarding Compound Col- 
umns, built of Bethlehem H Sections with cover plates, 
as such may be of service where columns of larger sec- 
tional area than at present rolled are needed for very 
heavy loads. 

While the catalogue shows the 8-inch and 9-inch I Beams, 
Sections B8 and B9, our patrons are advised that these 
small beams are not rolled at present, nor until further 
notice. Otherwise all the sections shown in the cata- 
logue are produced. 

Bethlehem Steel Company. 

January ^ 191 1. 
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PREFACE. 

BEFORE placing the Grey Mills at Bethlehem in operation, 
the sections proposed to be rolled were designed and pub- 
lished in advance for the information of engineers and 
architects regarding the radical improvement in structural 
shapes, which the enterprise of the Bethlehem Steel Company 
purposed to offer in this country. 

For more than a year the mills have now been in most suc- 
cessful operation, and the proposed sections, which were an un- 
precedented innovation, have since been used in hundreds of 
structures by the leading engineers and architects of this country. 
The experience thus acquired with actual demand has suggested 
some slight modifications of the sections, increasing their adapt- 
ability for the varied uses to which they have been applied. 

Wide flanges so greatly increase the lateral strength of beams, 
adapting them to many purposes for which the previous Standard 
beams of the country could not be used, that it was found to be 
an improvement to further increase the width of the flanges of 
the Bethlehem I beam sections. Due to the greater effective 
depth of section thus secured, the thickness of the webs has 
been slightly increased in proportion, in most instances without 
adding to the weight of the sections. 

A uniform bevel of 9 per cent, has now been adopted for the 
flanges of all beam and girder sections as a metallurgical im- 
provement, and also for reasons of mechanical convenience of 
production. 

Considerable reduction has been made in the number of 
column sections rolled, though still affording the same range of 
sizes, from minimum to maximum, as previously. Experience 
with the actual demands of construction has demonstrated that 
the range of sizes given in the present catalog is amply sufficient 
for every purpose ; and, as they are produced with fewer roll 
changes, they consequently can be furnished more promptly. 

South Bbthlbhhm, Pa. 
May 1. 1909. 
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BETHLEHEM 

STRUCTURAL SHAPES. 

Bethlehem structural shapes have proven to be a radical im- 
provement and advance in the field of stractural steel, reducing 
the cost and extending the use of steel in construction. They 
have achieved a remarkable success, and are highly regarded and 
strongly endorsed by leading engineers and architects. 

Bethlehem structural shapes are wide flange I beam sections 
rolled by the Grey Universal Beam Mill. Similar beams, 10 to 
30 inches deep, with flanges 10 to 12 inches wide, have been rolled 
by the Grey Mill in Germany since 1902 and are used extensively 
in Europe, England, Canada, and elsewhere. The larger and 
improved Grey Mills at Bethlehem., placed in successful operation 
early in 1908, rendered such sections available with their numerous 
advantages for the first time in this countr)\ 

In regard to shape and strength, Bethlehem Sections afiord 
great advantages unobtainable with old style Standard beams. 
They can be used for every purpose instead of ordinary beams, 
or even instead of riveted sections, with economy in weight or 
saving in cost of fabrication, and in most cases with a saving both 
in weight and in cost of fabrication. 

Instead of the horizontal grooved rolls of the old style mill, the 
Grey Mill has both horizontal and vertical rolls, forming the web 
and flanges of a beam by coincident rolling operations. Wider 
flanges are thus obtained than can be made by former methods of 
rolling The method of rolling is shown by Fig. 1, on the next 
page. The horizontal rolls, H, and the vertical rolls, T, are 
brought proportionately closer together at each successive passage 
of the beam through the rolls. Fig. 2 represents a supplementary 
mill through which the beam passes, the purpose of which is to 
edge the flanges only, no other work being done in this secondar e 
mill. 

For large beams the ingot is cast approximately of an I beam 
shape, as shown by Fig. 3, in which the outer line represents the 
cross-section of the ingot in relation to the finished beam, Vx)lh 
being draw-, to scale. By successive reductions the ingot is rolled 
into a beam of proportionate dimensions. 
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riG. 1. FIG. 2. FIG. 3. 
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Shapes produced by the Grey Mill have thus a uniform work 
of reduction in the rolling on all parts of the section, which is not 
the case in beams rolled by the ordinary mill. The web is the 
only part of the shape actually rolled in the ordinary beam mill, 
the flanges being produced by crowding and dragging the metal 
through the flange grooves. Especially larger sizes of beams 
roiled by the old method show great variations in strength of the 
metal in the web and flanges, indicating a condition of internal 
stress due to the very unequal deformation in the rolling. Shapes 
of all sizes rolled by the Grey Mill, due to their scientific method 
of production, have practically a uniform quality of metal through- 
out the section and consequently an absence of internal stress. 
Such sections are safer and more reliable than beams rolled in the 
old way, especially when subject to impact or vibration. 

In the following table this uniformity of quality is illustrated 
by results taken at random from numerous tests of Bethlehem 
sections: 





Lotttioa 


UltimAto Strtngth, 


Slftstic Limit, 


Hong&tion 


Redaction 


of T«8t PiflM. 


Lbs. per Sq. Jsl 


Lbs. per Sq. In. 


in 8 Inches. 


of irea. 


30" I Beam: 










Web, 


66,550 


39,960 


25.6% 


50.6% 


Flange, 


63,190 


37,200 


26.2 " 


51.5 " 


Root, 


64,480 


38,880 


26.3 " 


49.8 " 


U" H Column: 










Web, 


63,670 


39,590 


32.5% 


55.2% 


Flange, 


61,740 


38,180 


31.2" 


59.9" 


Root, 


63,520 


37,900 


28.2 " 


54.6 " 
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Webs of Standard beams are much thicker than required for 
a scientifically proportioned section. It is impossible to reduce 
the web thickness in the ordinary mill, but with the Grey Mill the 
webs can be produced of the desired thickness. By adding part 
of the metal thus saved to the flanges, the strength of the beam is 
maintained, thereby affording a lighter section having the same 
strength. 

Prior to the introduction of Bethlehem sections, American steel 
mills charged consumers for 10 to 15 per cent, of useless metal in 
steel beams. 

Heretofore the largest beam rolled in this country has been 
24 inches deep, weighing 100 lbs. per foot, and having a section 
modulus of 198. Whenever greater strength was required, a 
riveted girder was necessary. Bethlehem beams range to a maxi- 
mum size of 30 inches deep, weighing 200 lbs. per foot, and having 
a section modulus of 610, or more than three times the strength of 
the largest beam previously rolled. The opportunity for using 
rolled beams instead of built-up riveted girders is, therefore, greatly 
increased. 

Bethlehem rolled beam and girder sections can be advan- 
tageously used as girders for buildings, crane runways, short span 
bridges, track stringers, and for many other purposes where the 
more expensive type of riveted girder has heretofore been necessary. 
These rolled beams and rolled girders afford a saving in weight 
of metal and also a large economy in cost of fabrication, as they do 
not require the punching, assembling, and riveting necessary for 
building a riveted girder. The rolled beams can be obtained 
promptly as contrasted with the delay always experienced in pro- 
curing riveted girders. 

Wide flanges give increased lateral stiffness, which commends 
the use of such beams in many cases, where the narrow flanges anti 
lack of sufhcient lateral rigidity prevent the use of ordinary Stand- 
ard beams. Wide flanges also afford ample bearing surface and 
rigidity for girders for bridge floors, in which respects Standard 
beams are notably deficient. 

Bethlehem structural shapes are designed to meet the rec^uire- 
ments of American structural practice. Three separate types of 
shapes are furnished, viz.: Bethlehem I Beams, Girder Beams, and 
H Column sections. 
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BETHLEHEM Z BEAMS. 

Bethlehem I Beams from 8 inches to 24 inches in depth, in- 
clusive, have the same strength, or section modulus and coefficient 
of strength, as Standard beams of the same depth. Bethlehem 
beams, due to the scientific proportion of the sections, weigh 
generally 10 per cent, less than Standard beams of the same 
depth and strength. For example, a Bethlehem 15-inch I Beam, 
weighing 54 lbs. per foot, has a coefficient of strength of 867,000. 
The corresponding Standard section is a 15-inch I beam weighing 
tiO lbs. per foot, having a coefficient of strength of 866,100. There- 
fore, for equal strength, the Bethlehem beam weighs 6 lbs. per 
foot less than the Standard beam, or a saving of 10 per cent, in 
weight. 

Similar comparisons with other sizes of the Standard beams 
previously rolled by the mills of this country will show that the 
Bethlehem I beams afford an equal carrying capacity, but with 
practically 10 per cent, less weight of metal. 

The table of "Comparison of Bethlehem I Beams with 
Standard I Beams," on page 41, shows the relation between the 
two types of beams for all sizes. 

BETHLEHEM GIRDER BEAMS. 

Bethlehem Girder Beams from 8 inches to 24 inches in depth, 
inclusive, have a strength, or section modulus and coefficient of 
strength, equal to that of two minimum weight Standard I beams 
of the same depth. The girder beam, however, weighs generally 
12| per cent, less than the combined weight of the two Standard 
beams, not considering the saving in weight of separators needed 
for assembling the Standard beams into a girder. For example, a 
Bethlehem 15-inch girder beam, weighing 73 lbs. per foot, has a 
coefficient of strength of 1,256,000. Two Standard 15-inch I 
beams, each weighing 42 lbs. per foot, have a total coefficient of 
strength of 1,256,600. Thus, for equal depth and coefficient of 
strength, the girder beam weighs 11 lbs. per foot less than the two 
Standard beams. This is a saving of 13 per cent, in weight, not 
including separators, which would add at least 2^ lbs. per foot 
more to the weight of the assembled girder. In this case a total 
saving of 16 per cent, in weight is afforded by the Bethlehem 
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girder beam, besides the saving in the cost of assembling the Stand- 
ard beams into a girder. 

The table of Comparison of Bethlehem Girder Beams with 
Girders of Standard Beams," on page 40, shows the relation be- 
tween the two types of beams. 

The tables on pages 40 and 41 furnish a key for the comparison 
of Bethlehem I beams and girder beams with Standard beams, 
A framing plan for Standard beam shapes may be easily rexised for 
the use of Bethlehem beam sections. In general, no rearrangemen t 
of the plan will be necessary and no recalculation will be re- 
quired, except to select the proper Bethlehem sections which are 
equivalent in strength to the Standard beams and girders. 

BETHLEHEM ROLLED H COLUMNS. 

All column shapes having the same section number are made 
by the same rolls. Thus, the 14-inch H columns, comprising all 
the weights and variations in size of sections shown on page 44, 
are from the same rolls, furnishing a series of rolled columns of 
similar shape. Columns can thus be selected of the proper areas 
to suit variations of load, affording a wide range of sizes from the 
same rolling and insuring prompt delivery. 

To provide for splices and connections is the only fabrication 
required for these rolled columns. In the case of columns with 
thick metal the holes require drilling, which can be done econom- 
ically with a multiple drill. The saving in cost of fabricating the 
rolled column as compared with a built-up riveted column is a 
great advantage in favor of the solid rolled shape. Sections can be 
spliced to make a practically continuous column, and connections 
are easily made in the most approved manner of the best structural 
practice. All surfaces of the column are accessible for painting. 



All Bethlehem sections are of open hearth steel exclusively, 
conforming to Manufacturers' Standard specifications, and also 
to American Railway Engineering and Maintenance of Way 
Association specifications. Material complying with any other 
standard specifications may be furnished by special arrangement. 
Large ingots, up to 10 tons in weight, are used, so that the work of 
reduction in rolling the shapes is sufficient to develop proper duc- 
tility of metal. 
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EXPLANATORY NOTES. 



The flanges of Bethlehem I beams and girder beams have 
a uniform slope of 9 per cent. The flanges of the H column 
sections have a uniform slope of 2 per cent. 

Bethlehem I beams and girder beams are increased, as shown 
in Fig. 1, by spreading the main rolls, which adds an equal 
amount to the thickness of the web and to the width of the flanges, 
all other dimensions remaining unchanged. 

H column sections are increased, as shown in Fig. 2, by 
spreading both sets of rolls ; the thickness of the web and the 
width of the flanges are increased equally, the thickness of the 
flanges being increased a proportionate amount. 

Weights tabulated for Bethlehem I beams provide sufficient 
variations for ordinary purposes. Only the minimum weights 
are tabulated for the girder beams. Intermediate or heavier 
weights, corresponding to the usual variations of Standard beams, 
may be furnished by special arrangement. The H column sec- 
tions are rolled only to the weights given in the tables. 

The sections are numbered throughout the tables for con- 
venience in identification and ordering. 

Shapes will be cut to ordered length within an allowable 
variation either way, as follows: Bethlehem I beams from 
8* to 24^^, inclusive, within ^ inch; all other sections, within 
% inch. For cutting with less variation, or to exact length, an 
extra price is charged. 

Sections are furnished only at catalog weight. Shapes may 
have an allowable variation of 2%fo from nominal section. 
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BETHLEHEM GIRDER BEAMS. 
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BETHLEHEM GIRDER BEAMS. 
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BETHLEHEM GIRDER BEAMS. 
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BETHLEHEIVI GIRDER BEAMS. 
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BETHLEHEM GIRDER BEAMS. 
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BETHLEHEM GIRDER BEAMS. 
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BETHLEHEM I BEAMS. 
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BETHLEHEM Z BEAMS. 
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BETHLEHEM X BEAMS. 
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BETHLEHEM X BEAMS. 
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BETHLEHEM X BEAMS. 
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0.59" 
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BETHLEHEM X BEAMS. 
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BETHLEHEM ROLLED H COLUMNS. 



H 14 



0.60 



1.41'I 



;2.183i 
K — >i 



^16.875 



MAXt M UM 

Section 



287.5 Lbs. 



For intermediate weights and dimensions, 
See page 44. 



H 14 : 



0.43. 



0.62 

Y 



0.755^ 



Minimum 
Sec T ION 



83.5 Lbs. 



I 
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442" 



H 12 



m 



-13.50- 



0.94 I 



0.60 



1.558 ■ 



Maxi MU M 

Section 



161.0 Lbs. 



For intermediate weights and dimensions, 
See page 46. 



0.567" 



■""'1 



H 12 



.J 



-11.75- 



•^o.eo" 



0.683 



Minimum 
Section 



I I 



64.5 Lbs. 
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BETHLEHEM ROLLED H COLUMNS. 



1.327 



H 10 



11.50- 



0.86 



0.50 ; 1.423- 

Maximum 

S ECTION 



123.5 Lbs. 



For intermediate weights and dimensions, 
See page 48 . 



H 10 



i 

^ 9.875- 



0.36'; 

^ 



0.514" 



0.50" . 0.611- 
Minimum 
Section 



49.0 Lb8. 
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BETHLEHEM ROLLED H COLUMNS. 



1.212" 




90.5 Lbs. 



For intermediate weights and dimensions, 
See page 50. 



H8 



0.,399" 
->j K— 



7.875'^ 1 

0.31 i 



% " ' „ — T 

^0.40" T 0.476 



Minimum 
Section 



s 

CO 

32.0 Lbs 



BETHLEHEM STEEL COMPANY. 



DIMENSIONS AND PROPERTIES OF 
BETHLEHEM X BEAMS AND GIRDER BEAMS. 

Weights and dimensions of all the sizes of Bethlehem I beams 
usually rolled are given in the table on page 33. Sufficient 
variations of weights are provided in general for all ordinary 
purposes of construction. Intermediate or heavier weights may 
be furnished by special arrangement, but only in variations 
corresponding to the regular weights of Standard beams. 

Properties of Bethlehem I beams are given in the table on 
pages 36-37. The minimum weight of each section, from 8 inches 
to 24 inches in deptn, inclusive, has a coefficient of strength or 
section modulus equal to that of the corresponding minimum 
weight Standard beam of the same depth, as will be seen by 
reference to the table of comparison on page 41. Because of 
their scientifically proportioned profile, the Bethlehem beams 
in general weigh 10 per cent, less than corresponding old style, 
or Standard, beams of equal strength. 

Weights and dimensions of the minimum sections of Bethle- 
hem girder beams are given in the table on page 32. Heavier 
weights may be furnished by special arrangement, but only in 
increments corresponding to the regular weights of Standard 
beams. 

Properties of Bethlehem girder beams are given in the table 
on pages 34-35. From 8 inches to 24 inches in depth, inclusive, 
these girder beams have a coefficient of strength or section modulus 
equal to that of two corresponding minimum weight Standard 
beams of the same depth, as will be seen by reference to the table 
of comparison on page 40. The weight of the girder beam is in 
general 12>^ per cent, less than the combined weight of the 
two corresponding Standard beams, not including the separators 
for assembling the latter into a girder of equal strength. 

The increase in thickness of web and in width of flanges is 
given for one pound increase in weight of the beam or girder 
section, by means of which the dimensions of intermediate or 
heavier weights can be determined. 

Coefficients of strength are given for maximum fiber stresses 
of 16,000 lbs. and for 12,500 lbs. per square inch. If the loads 
are quiescent or nearly so, as in buildings, the coefficients for 
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16,000 lbs. are generally used ; but when moving loads are 
to be supported, coefladents for smaller fiber stresses should be 
used. 

These coefficients of strength afford a simple means of finding 
the safe uniformly distributed load for any beam. Divide the 
coefficient, given for the beam, by the length of the span in feet. 
The quotient is the safe uniformly distributed load in pounds, 
including the weight of the beam. 

To select a beam to support a given load on a given span, 
find the coefficient of strength required and refer to the tables 
for a beam having a coefficient of that value. The coefficient 
required is found by multiplying the uniformly distributed load 
in pounds by the span in feet. 

If the load is concentrated at tne center of the span, the safe 
load is one-half the safe uniformly distributed load for the same 
span. To select a beam for supporting a load concentrated at 
the center of the span, multiply the given load by 2 and consider 
the result as a uniform load. 

If the load is not uniformly distributed or not concentrated 
at the center of span, the bending moment must be employed. 
The moment of resistance of the beam, in foot-lbs., must be 
equal to the bending moment of the loading in foot-lbs. Moments 
of resistance, in foot-lbs., for Bethlehem beams and girder beams 
are given on pages 38-39. 

In selecting the proper beam required to support a given 
loading, the section modulus may also be used. The section 
modulus required is found by dividing the bending moment of 
the loading, in inch-lbs., by the allowable fiber stress in lbs. per 
square inch. 

The maximum fiber stress, in lbs. per square inch, in a beam 
supporting a given loading is found by dividing the bending 
moment produced by the loading, in inch-lbs., by the section 
modulus of the beam. 

In the case of very short spans, or of heavy concentrated 
loads, the crippling strength of the web may limit the safe allow- 
able load on a beam, or determine the selection of a beam for 
supporting a given loading. The tables give the maximum safe 
shear on the webs, calculated by the customary formula for that 
purpose, as explained on pages 66-67. 
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WEIGHTS AND DIMENSIONS OF 




n 








BETHLEHEM 




1 

A. 1 


-^iM 


GIRDER BEAMS 






Weight 
per 
Foot, 

Poands, 


BIHKNSIONS, IK INCHKS. 


Seotioa 




Flange 
Width. 

B 


Web 


Fla-nge Thickness. 


Radius of 
Fillet. 

R 


Number. 


Depth. 
D 


Thick- 
ness. 

w 


it Edge. 
M 


At Root. 

N 


G30 a 


200.0 


30 


15.00 


.750 


0.950 


1.591 


.90 


G30 


180.0 


aU 


13.00 


.690 


1.035 


1.589 


90 




180.0 


28 


14.35 


.690 


0.920 


1.535 


.85 


G28 


165.0 


28 


12.50 


.660 


1.000 


1.533 


.85 




160.0 


26 


13 60 


.630 


0.885 


1 469 


.80 


026 


150.0 


26 


12.00 


.630 


0.955 


1.469 


.80 


n9j, '» 

vjz^ a. 


140.0 


24 


13.00 


.600 


800 


1 358 


.70 


024 


120.0 


24 


12.00 


.530 


730 


1 246 


.70 


020 a 


140.0 


20 


12.50 


.640 


0.930 


1.464 


.7= 


O20 


112.0 


20 


12.00 


.550 


0.695 


1.210 


.65 


n 1 ft 


92.0 


18 


11.50 


.480 


0.590 


1.087 


.60 


G15 h 


140.0 


15 


11.75 


.800 


1.090 


1.583 


.95 


n 1 •'V Q 


104.0 


15 


11.25 


.600 


0.770 


1.249 


.75 


015 


73.0 


15 


10.50 


.430 


0.520 


0.974 


.55 


012 a 


70.0 


12 


10.00 


.460 


0.575 


1.004 


.55 


(i 12 


55.0 


12 


9.75 


.370 


0.415 


0.837 


.45 


(Ui) 


44.0 


10 


9.00 


.310 


0.370 


0.703 


.40 


09 


38.0 


9 


8.,50 


.300 


0.335 


0.704 


.40 


08 


32.5 


8 


8,00 


.290 


0.295 


0.642 


.40 
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WEIGHTS AND DIMENSIONS OF 

BETHLEHEM X BEAMS. 



Section 
Kamber. 



B30 
B28 
B26 
B24a 

B24 
B20a 

B20 

B18 

Bl5b 
Bl5a 

B15 

Bl2a 
B12 

BIO 

B9 

B8 



ivr4-^M- 



R f 



Weight 



DIMENSIOKS, IN INCHES. 



per Foot, 
Pounds. 


Depth, 
D 


Flange 
Widil 

B 


¥eb 

Thickness 

W 


Flange Thickness. 


Radios of 
Filltt, 

R 


At Edge. 
M 


At Root. 
N 


120.0 


30 


10.500 


.540 


.735 


1.183 


fit; 

• DO 


105.0 


28 


10.000 


.500 


.675 


1.102 


.00 


90 


26 


Q ^nn 




.600 


1.007 


.55 


84.0 


24 


9.250 


.460 


.585 


.980 


.55 


83.0 


24 


9.130 


.520 


.510 


.897 


.50 


73.0 


OA 


9.000 


.390 


.510 


.897 


.60 


82.0 


20 


8.890 


.570 


.580 


.955 


.55 


72.0 


20 


8.750 


.430 


.580 


.955 


.55 


69.0 


20 


8.145 


.520 


.475 


.818 


.45 


64.0 


20 


8.075 


.450 


.475 


.818 


.45 


oy.u 




o.uuu 


.375 


.475 


.818 


.45 


59.0 


18 


7.675 


.495 


.430 


.753 


.40 


D't.U 




( .D\JU 


.410 


.430 


.753 


.40 


52.0 


18 


1 .ODD 


,OiO 


.430 


.753 


.40 


48^5 


18 


7.500 


.320 


.430 


.753 


.40 


71.0 • 


15 


7.500 


.520 


.785 


1.099 


.60 


64.0 


15 


7.195 


.605 


.590 


.887 


.50 


54.0 


15 


7.000 


.410 


.590 


.887 


.50 


46.0 


15 


6.810 


.440 


.400 


.686 


.40 


41.0 


15 


6.710 


.340 


.400 


.686 


.40 


38.0 


15 


6.660 


.290 


.400 


.686 


.40 


36.0 


12 


6.300 


.310 


.440 


.710 


.40 


32.0 


12 


6.205 


.335 


.330 


.594 


.35 


28.0 


12 


6.120 


.250 


.330 


.594 


.35 


28.5 


10 


5.990 


.390 


.270 


.522 


.30 


23.5 


10 


5.850 


.250 


.270 


.522 


.30 


24.0 


9 


5.555 


.365 


.245 


.479 


.30 


20.0 


9 


5.440 


.250 


.245 


.479 


.30 


19.5 


8 


5.325 


.325 


.205 


.430 


.30 


17.5 


8 


5.250 1 


.250 


.205 


.430 


.30 



BETHLEHEM STEEL COMPANY. 



PROPERTIES OF 

BETHLEHEM GIRDER BEAMS. 



SectioQ 
Nofflber. 

1 


1 

Depth 

of j 
Beam, 
Qcbes. 


Weight 

Foot, 
Poujids. 


irea of 

QaMt ATI 

Sqaare 
Inches. 


Thick- 
cess 
of 
Web, 

Inches. 


Width 

of 
TlaJife, 
Inches. 


of Web 

ajid 
Flange 
for each 
Pound 

fWeight, 
laches. 


NEUTRAL AXIS PERPF.NDICU- 
URTO WKB ATCE™. 


Homeat 

of 
Inertia. 


Radius 
of 

SjralioD. 

r 


Section 
Hodulas. 


G30a 


30 


200.0 


58.71 


.750 


15.00 


.010 


9150.6 


12.48 


610.0 


G30 


30 1 

1 


180.0 


53.00 


.690 


13.00 i 


.010 


8194.5 


12.43 


546.3 


G28 a 


28 


1 

180.0 


52.86 


.690 


14.35 


.011 


7264.7 


11.72 


518.9 


G28 


28 


165.0 


48.47 


.660 


12.50 


.011 


6562.7 


11.64 


468.8 


G26a 


26 


160.0 


46.91 


.630 


13.60 


.011 


5620.8 


10.95 


432.4 1 


G26 


26 


150.0 


43.94 


.630 


12.00 


.011 


5153.9 


10.83 


396.5 


G24a 


24 


140.0 


41.16 


.600 


13.00 


.012 


4201.4 


10.10 


350.1 


G24 


24 


120.0 


35.38 


.530 


12.00 


.012 


3607.3 


10.10 


300.6 


G20a 


20 


140.0 


41.19 


.640 


12.50 


.015 


2934.7 


8.44 


293.5 


G20 


20 


112.0 


32.81 


.550 


j 12.00 


.015 


2342.1 


8.45 


234.2 


018 


i 18 


92.0 


27.12 


.480 


11.50 


.016 


1591.4 


7.66 


176.8 


G15 b 


15 


140.0 


41.27 


.800 


I 11.75 


.020 


1592.7 


6.21 


212.4 


Gloa 


15 


104.0 


30.50 


.600 


1 11-25 


.020 


1220.1 


6.32 


162.7 


G15 


15 


73.0 


21.49 


.430 


1 10.50 


.020 


883.4 


6.41 


117.8 


Gr2a 


12 


70.0 


20.58 


.460 


i 

10.00 


.025 


538.8 


5.12 


: 89.8 


G12 


12 


55.0 


16.18 


.370 


9.75 


.025 


432.C 


5.17 


j 72.0 


GIO 


10 


44.0 


12.95 


.310 


9.00 


.030 


1 

244. i 


> 4.34 


48.8 


G9 


9 


3S.0 


11.22 


.300 


8.50 


.033 


! ms 


> 3.90 


38.0 


G8 


8 

1 


32.5 


9.54 

1 


.290 

1 


; 8.00 


1 .037 


j 114.^ 


l| 3.46 


28.6 



W - Safe load in pound*, uniformly distributed, including weight 
L-Span. in feet. M-Monnent of forces, in foot pounds. 



BETHLEHEM STEEL COMPANY. a5 ( 



PROPERTIES OF 

BETHLEHEM GIRDER BEAMS. 


COEFPICffiNT OF STRINGTH 


MaiimUDi 
Safe Shear 

on Web, 
in 

Pounds. 


NEUTRAL AXIS COIN- 
CIDENT WITH CEN- 
TER LINE OP WEB 


Section 
Number. 


For FibprStress 
ofl6,0!H) Lbs. 
per So. Iq. lor 
Buildings. 


Add for 
' each Lb. 

!m Weight 
1 of Beam. 


For Fiber stress' Add for 
of 12,500 Lbs. 1 each Lb. 
per Sq. In. for Increase 
Homg Loads, in Weight 
0/ j of Beam. 


Moment 

of 
Inertia. 

1' 


Radius 
of 

Gjration 


6,507,100 


15690 


OfUOOf 1 uu 


1 097 n 


189,300 


630.2 


3,28 


G30a 


3,827,200 


15690 


4,552,500 


12270 


165,200 


433.3 


2.86 


G30 


5,535,000 


14640 


4,324,200 


11450 


161,500 


533.3 


3.18 


G28 a 


o,UUU,lUU 


14640 




1 140U 


150,300 


371.9 


2.77 


028 


4,611,900 


13600 


3,603,100 


10630 


135,900 


435.7 


3.05 


G2Ga 


4,228,800 


13600 




10630 


135,900 


314.6 


2.68 


G26 


3,734,600 


12550 


2,917,600 


9820 


121,700 


346.9 


2.90 


G24a 


3,206,500 


12550 


2,505,100 


9820 


98,500 


249.4 


2.66 


G24 


3,130,300 


10460 


2,445,600 


8180 


124,200 


348.9 


2.91 


G20 a 


2,498,300 


10460 


1,951,800 


8180 


98,500 


239.3 


2.70 


G20 


1,886,100 


9410 


1,473,500 


7360 


76,100 


182.6 


2.59 


G18 


2,265,200 


7840 


1,769,700 


6140 


134,200 


331.0 


2.83 


G15 b 


1,735,300 


7840 


1,355,700 


6140 


94,300 


213.0 


2.64 


Gl5a 


1,256,600 


7840 


981,600 


6140 


59,200 


123.2 


2.39 


G15 


957,800 


6280 


748,300 


4910 


57,200 


114.7 


2.36 


Gl2a 


768,000 


6280 


600,000 


4910 


42,300 


81.1 


2.24 


G12 


521,000 


5230 


407,000 


4090 


29,800 


57.3 


2.10 


GIO 


405,000 


4710 


316,400 


3680 


26,700 


44.1 


1.98 


G9 


305,100 


4180 


238,300 


3270 


23,600 


32.9 


1.86 


G8 



C and C -^Coefficients given in the tables. 



CorC CorC „ 

L~' ^ 8"' CorC-WL-8M-=§fS. 



BETHLEHEM STEEL COMPANY^ 



PROPERTIES OF 



BETHLEHEM X BEAMS. 



1 










i 


[ncrease { 


HIUTRU AXIS PEKPESDICUUR 


! 






Area 
of 

Inches. 


Thick- 


Width I 


of Web 


TO WIB AT CINTKfi, 




Depth 


Weight 


ness 
of 
Web, 
Inches. 


and 








Section 
Number. 


of 
Beam, 
jiches. 


per 
Foot, 
Ponnds. 


of Flange for 
ywe, «ch Lb. 
. V 1 Increase \ 
of Weight 
1 Inches. | 


Moment 

of 1 
Inertia. ' 


1 

BadiQS 1 

of 1 
G jration, 

r 


Section 
Hodolns. 

s 


B30 


30 


120.0 


35.30 


.540 


10.500 


.010 


5239.6 


12.18 


349.3 


B28 


28 


105.0 


30.88 


.500 


10.000 


.011 


4014.1 


11.40 


286.7 


B26 


26 


90.0 


26.49 


.460 


9.500 


.011 


2977.2 


10.60 


229.0 


B24 a 


24 


84.0 


24.80 


.460 


9.250 


.012 






198 5 


B24 


24 


83.0 


^4.oy 




9.130 


.012 


2240.9 


955 


186.7 


24 




01 AT 


• OitU 


9.000 


.012 


2091.0 


9.87 


174.3 


B20 a 


20 


82.0 


24.17 


.5/0 


8.890 


.015 


1559.8 


o.Uo 


1 ti(i n 

lOD.U 


9n 
z\j 


72.0 


21.37 


.430 


8.750 


.015 


1466.5 


8.28 


146.7 




20 


69.0 


20.26 




8.145 


.015 


1268.9 






B20 


OA 


64.0 


18.86 


.450 


8.075 


.015 


1222.1 


o.UO 


1 *>'7 9 




20 


59 


17.36 


!375 


8.000 


.015 


1 1 79 9 


8.22 


117.2 




18 


59.0 


1 /.4U 


.495 


7.675 


.016 


oOo.o 


7 19 


98.1 


B18 




Cr*.U 


15.87 


.410 


7.590 


.016 


842.0 


7.28 


93.6 


18 


52.0 


15.24 


.375 


7.555 


.016 


825.0 


7.36 


91.7 




18 


48.5 


14.25 


.320 


7.500 


.016 


798.3 


7.48 


88.7 


B15b 


15 


71.0 


20.95 


.520 


7.500' .020 


796.2 


6.16 


106.2 


B15a 


15 


64.0 


18.81 


.605 


7.195 


.020 


664.9 


5.95 


88.6 


15 


54.0 


15.88 


.410 


7.000 


.020 


610.0 


6.20 


81.3 




15 


46.0 


13.52 


.440; 6.810 


.020 


484.8 


5.99 


64.6 


B15 


15 


41.0 


12.02 


.340 6.710 


.020 


456^7 


6.16 


60^9 




15 


38.0 


11.27 


.290 


6.660 


.020 


442.6 


6.27 


59.0 


B12a 


12 


36.0 


10.61 


.310 


6.300 


.025 


269.2 


5.04 


44.9 


\\\2 


12 


32.0 


9.44 


.335 


6.205 .025 


228.5 


4.92 


38.1 


12 


28.5 


8.42 


.250 


6.120 .025 


216.2 


5.07 


36.0 


JilO 


10 


28.5 


8.34 


.390 


5.990' .029 


134.6 


4.02 


26.9 


10 


23.5 


6.94 


.2.50 


5.850 .029 


122.9 


4.21 


24.6 


B9 


9 


24.0 


7.04 


.365 


5.555 .033 


92.1 


3.62 


20.5 


9 


20.0 


6.01 


.250 


5.440 .033 


85.1 


3.76 


18.9 


B8 


8 


19.5 


5.78 


.325 


5.325, .037 


60.6 


3.24 


15.1 


8 


17.5 


5,18 


.250 


5.2.5d .037 


57.4 


3.33 


14.3 



W=Safe load in pounds, uniformly dii»tribut«d, including weight of beam. 
L-=Span, in feet. M=»Moment of force*?, in foot pounds. 
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PROPERTIES OF 



BETHLEHEM X BEAMS. 



COOTKOTTS OF STRENGTH. 


VATTmnin 

Safe Shear 
on Web, 

in 
Pounds. 


NBUTRAl AXIS COIN- 
CroEMT WITH CEN- 
TER LIKE OF WSB. 




For Pibar Stress 
of 16,000 Lbs. 

per Sqa&re iDch 
for Baildings. 

c 


Add for 
each Lb. 
Increase 
in Weight 
of Beam. 


For Fiber Stress 
of 12,500 Lbs. 
per Square Inch 
kr Moving Loads. 

a 


Add for 
each Lb. 
Increase 
in Weight 
of Beam. 


Moment 

of 

Inertia. 
1' 


Radios 
of 

Gyration. 


Section 
Nnmber. 


3,726,000 


15690 


2,910,900 


12270 


103,800 


165.0 


2.16 


B30 


3,058,400 


14640 


2,389,300 


11450 


89,000 


131.5 


2.06 


B28 


2,442,800 


13600 


1,908,500 


10630 


75,300 


101.2 


1.95 


13 


2,117,300 


12550 


1,654,100 


9820 


75,100 


91.1 


1.92 


B24a 


1,991,900 
1,858,700 


12550 
12550 


1,556,200 
1,452,100 


9820 
9820 


93,100 
54,000 


78.0 
74.4 


1.78 
1.86 


B24 


1,663,800 
1,564,300 


10460 
10460 


1,299,800 
1,222,100 


8180 
8180 


102,400 
64,900 


79.9 
75.9 


1.82 
1.88 


B20 a 


1,353,500 
1,303,600 

i,ZOU,oUU 


10460 
10460 

1 n<4 AH 


1,057,400 
1,018,500 
■ Q7A finn 


8180 
8180 


88,200 
69,400 
50,000 


51.2 
49.8 


1.59 
1.62 

I. DO 


B20 


1,046,900 
997,900 
977,700 
946,100 


9410 
9410 
9410 
9410 


817,900 

TTn AAA 

763,900 
739,100 


7360 

'TO A A 

7360 
7360 


78,000 
57,500 
49,200 
36,700 


39.1 

6i .i 

37.1 
36.2 


1.50 

1.04: 

1.56 
1.59 


BIS 


1,132,400 


7840 


884,700 


6140 


77,900 


61.3 


1.71 


B15 b 


f\AR AAA 

945,000 
867,600 


*7QAf\ 

7o4U 
7840 


'7QC "TAA 

677,800 


6140 


93,900 
54,800 


41. y 

38.3 


i.-iy 
1.55 


Bl5a 


649,400 
629,500 


< ortU 

7840 
7840 


KOQ AAA 
Ot>0,DUU 

507,400 
491,800 


6140 
6140 
6140 


60,000 
39,900 
30,100 


24.0 
23.4 


1 

±,o\j 

1.41 
1.44 


B15 


478,600 


6280 


373,900 


4910 


OO OA A 


21.3 


1.42 


B12 a 


406,200 
384,400 


6280 
6280 


317,300 
300,300 


4910 
4910 


35,800 
22,200 


16.0 
15.3 


1.30 
1.35 


B12 


287,100 
262,200 


5230 
5230 


224,300 
204,800 


4090 
4090 


39.800 
21,000 


12.1 
11.2 


1.21 
1.27 


BIO 


218,300 
201,800 


4710 
4710 


170,600 
157,600 


3680 
3680 


33,900 
20,100 


8.8 
8.2 


1.12 
1.17 


B9 


161,600 
153,000 


4180 
4180 


126,200 
119,600 


3270 
3270 


26,900 
18,900 


6.7 
6.4 


1.08 
1.11 


B8 



and <7=Coefficient3 given in the table. 
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BETHLEHEM STEEL 


COMPANY 








MOMENTS OF RESISTANCE OF 






BETHLEHEM GIRDER BEAMS, 






IN FOOT POUNDS. 




NEUTRAL AXIS PERPENDICULAR TO WEB AT CENTER. 




Ml 


Weight 
p«r 
Foot, 

Poauds. 


MOMIKTS OF R8SISTASC1, W FOOT POUNDS. 


SMti<m 
lumber. 


For Fiber Stress 
of 16,000 Lbs. 
per SqoAre lach. 
R 


For Fiber Stress 
of 12,500 Lbs. 
per Square Inch. 
R 


For Fiber Stress 

Ol 1U,UUU IiDS. 

per Square Inch, 
rf 


G30 a 


30 


200 


813,390 


635,460 


508,370 


G30 


30 


180 


728,400 


569,070 


455,250 


028" 


28 


180 


691,880 


540,530 


432,420 


G28 


28 


165 


625,020 


488,290 


390,640 


026 a 


26 


160 


576,490 


450,380 


360,310 


G26 


26 


150 


528,600 


412,970 


330,380 


G24a 


24 


140 




rtOA 710 

ijCrx, i lU 


291 760 


G24 


24 


120 




313 140 


250 510 


G20a 


20 


140 


Oxf L , ZoU 


one 7fin 


244 560 


G20 


20 


112 


Q 1 O OQrt 




T Qt^ 1 ft/l 
LtfO, loU 


G18 


,s 


92 


ZoO, / OU 


1 QA 1 OA 


i-ii ,oOU 


Gl5b 


15 


140 


283,150 


221,210 


176,970 


G15a 


15 


104 


216,910 


169,460 


135,570 


G15 


15 


73 


157,080 


122,700 


98,170 


Gl2a 


12 


70 


119,730 


93,540 


74,830 


G12 


12 


55 


96,000 


75,000 


60,000 


GIO 


10 


44 


65,130 


50,880 


40,700 


G9 


9 


38 


50,630 


39,5.50 


31,640 


G8 


8 


32.5 


38,140 


29,790 


23,830 


W — Total uniformly distributed load, in pounds, including weight of beam. 
P —Load, in pounas, at center of span. 

L —Span in feet. M — Bending^Moment of forcea, in foot pouoda. 



BETHLEHEM STEEL COMPANY. 



MOMENTS OF RESISTANCE OF 

BETHLEHEM X BEAMS, 
IN FOOT POUNDS. 

NEUTRAL AXIS PERPENDICULAR TO WEB AT CENTER 





Depth 


Weight 


Section 


of 


per 


Nninbsr. 


Be&in, 


Foot, 




Inches. 


PoQids. 


B30 


30 


120.0 


B28 




lUO.U 






90.0 


B24a 


24 


84.0 




24 


83.0 


24 


73.0 


B20a 


20 


82.0 


20 


72.0 




20 


69.0 


B20 


20 


64.0 




20 


59.0 




18 


59.0 


B18 


18 


54.0 


18 


52.0 






48.5 




15 


71.0 


Bloa 


15 


64.0 


15 


54.0 




15 


46.0 


Bio 


AO 


41. U 




15 


38.0 


Bl2a 


12 


36.0 


B12 


12 


32.0 


12 


28.5 


BIO 


10 


28.5 




10 


23.5 


B9 


9 


24.0 




9 


20.0 


B8 


8 


19.5 


8 


17.5 



MOMENTS OP RISISTINCB, IK FOOT POUNDS. 



For Fiber Stress 
of 16.000 Lbs. 
per SqoAre lach. 
R 



465,740 
382,300 
305,350 
264,660 
248,980 
232,340 
207,980 
195,540 
169,190 
162,950 
156,290 
130,860 
124,740 
122,220 
118,260 
141,540 
118,200 
108,450 
86,180 
81,180 
78,680 
59,830 
50,770 
48,050 
35,880 
32,770 
27,290 
25,220 
20,200 
19,130 



For Fiber S tress 
of 12,500 Lbs. 
per Square iLcb. 
R' 



363,860 
298,670 
238,560 
206,760 
194,520 
181,510 
162,480 
152,760 
132,170 
127,310 
122,100 
102,230 
97,450 
95,480 
92,390 
110,580 
92,340 
84,730 
67,330 
63,420 
61,470 
46,740 
39,670 
37,540 
28,030 
25,600 
21,320 
19,700 
15,780 
14,950 



For Fiber Stress 
of 10,000 Lbs. 
per Sqo&re Inch. 
R' 



R, R' and R" 
M -R, R'or R 



291,090 
238,930 
190,850 
165,410 
155,620 
145,210 
129,980 
122.210 
105,740 
101,850 
97,680 
81,790 
77,960 
76,390 
73,910 
88,470 
73,870 
67,780 

53,860 
50,740 
49,180 
37,390 
31,730 
30,030 
22,430 
20,480 
17.060 
15,760 
12,620 
11,960 



=■ Moments of Resistance given in the tables. 



R.R'orR" 



1 



W L: R 



, R'or R''= * p L 



BETHLEHEM STEEL COMPANY. 



COMPARISON OF 

BETHLEHEM GIRDER BEAMS 

WITH GIRDERS OF STANDARD BEAMS. 



BITHLKHIK GISDIR BKUIS. 



OF STiHSlAD BliMS. 



EconociT 
I of 



Section 
Number. 


Depth 

of 
Beam, 
Inekea. 


Weight 

I?»oL 
Poumts, 


Section 
Modolns. 


Somber 
Bauds. 


Depth 

of 
Beams, 
laehes. 


Weight 
of euk 

Lbs. per 
Fool 


Section 
Modal OB 
of two 
Beftois. 


BetMehem 
Beams, 
Pounds 

per Foot. 


G30a 


30 


200,0 


610.0 












G30 


30 


180.0 


546.3 












G28a 


28 


180.0 


518.9 












G28 


28 


165.0 


468.8 












G26a 


26 


160.0 


432.4 












G26 


26 


150.0 


396.5 


2 


24 


100 


396.8 


50 


G24a 


24 


140.0 


350.1 


2 


24 


80 


348.0 


20 


G24 


24 


120.0 


300.6 


2 


20 


85 


301.8 


50 


G20a 


20 


140.0 


293.5 


2 


20 


80 


293.4 


20 


G20 


20 


112.0 


234.2 


2 


20 


65 


234.0 


18 


G18 


18 


92.0 


176.8 


2 


18 


55 


176.8 


18 


G15 b 


15 


140.0 


212.4 


2 


15 


80 


212.2 


20 


G15 a 


15 


104.0 


162.7 


2 


15 


60 


162.4 


16 


G15 


15 


73.0 


117.8 


2 


15 


42 


117.8 


11 


G12a 


12 


70.0 


89.8 


2 


12 


40 


89.6 


10 


G12 


12 


55.0 


72.0 


2 


12 


3L5 


72.0 


8 


GIG 


10 


44.0 


48.8 


2 


10 


25 


48.8 


6 


G9 


9 


38.0 


38.0 


2 


9 


21 


37.8 


4 


G8 


8 


32.5 


28.6 


2 


8 


18 


28.4 


3.5 



Tlie difference in weinhta do*« not include eeparatora for aaeembliiif the 
standard beams into Kirders. The weights of such separators varj' from about 
1.5 lbs. per foot for 8" beams to about 5.5 lbs. per loot for 24" beams. The 
actual economy in weight of the Bethlehem Girder Beams is increased to the 
same extent. 
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41 








COMPARISON OF 










BETHLEHEM I BEAMS 










WITH 


STANDARD I 


BEAMS. 






Bmi£H£H I BEA.MS. 


1 


SdUnALENT STiKDARD BEiHS, 


Economy 


Sectioa 
Hmnber. 


Depth 
of 

Inches. 


Weight 
_per 
Foot, 

Pounds. 


Section 
Modnlns, 


Depth 
of 

Inches. 


Weight 
per 
root, 

Pomub. 


Section 
ModnJns. 


of 

Bethlehem 
Beams, 

per Foot. 


B30 


30 


120.0 


349.3 










B28 


28 


105.0 


286.7 










B26 


26 


90.0 


229.0 










B24a 


24 


84.0 


198.5 


24 


100 


198.4 




B24 


24 
24 


83.0 
73.0 


186.7 
174.3 


24 
24 


90 
80 


186.6 
174.0 


7.0 
7.0 


B20a 


20 
20 


82.0 
72.0 


156.0 
146.7 


20 
20 


90 
80 


155.8 
146.7 


8.0 

8.0 


B20 


20 
20 
20 


69.0 
64.0 
59.0 


126.9 
122.2 
117.2 


20 
20 

20 


75 
70 
65 


126.9 
122.0 
117.0 


6.0 

6.0 
6.0 


BIS 


18 
18 
18 
18 


59.0 
54.0 
52.0 
48.5 


98.1 
93.6 
91.7 
88,7 


18 
18 

18 


65 
60 

55 


97.9 
93.5 

88.4 


6.0 
6.0 

6.5 


Bl5b 


15 


71.0 


106.2 


15 


80 


106.1 


9.0 


B1.5a 


15 
15 


64.0 
54.0 


88.6 
81.3 


15 
15 


70 
60 


88.5 
81.2 


6.0 
6.0 


B15 


15 
15 
15 


46.0 
41.0 
38.0 


64.6 
60.9 
59.0 


15 
15 
15 


50 
45 
42 


64.5 
60.8 
58.9 


4.0 
4.0 
4.0 


B12a 


12 


36.0 


44.9 


12 


40- 


44.8 


4-0 


B12 


12 
12 


32.0 
28.5 


38.1 
36.0 


12 
12 


35 
31.5 


38.0 
36.0 


3.0 
3.0 


BIO 


10 
10 


28.5 
23.5 


26.9 

24.6 


10 
10 


30 
25 


26.8 
24.4 


1.5 
1.5 


B9 


9 
9 


24.0 
20.0 


20.5 
18.9 


9 
9 


25 
21 


20.4 
18.9 


1.0 
1.0 


B8 

1 


8 
8 


19.5 
17.5 


15.1 
14.3 


8 
8 


20.5 
18 


15.1 
14.2 


1.0 
0.5 



BETHLEIILM STEEL COMPANY. 



SPACING OF 
BETHLEHEM X BEAMS 

AND 

GIRDER BEAMS, 

CENTER TO CENTER, TO PRODUCE EQUAL 
RADII OF GYRATION ABOUT BOTH AXES 
XX AND YY. 





z 


BEAMS. 




GIRDER BEAMS. 






▼eigit 










Specing 


^-.uon 


k 


per Foot cf 




Section 


el 


per root «r 


00 Onters. 






Lbi. 


inlDfikfli. 


lumber. 


Beun. 
Ineket. 


eMiBeu, 
Ua. 


in Inches. 


B30 


30 


120.0 


23.98 


G30a 


30 


200.0 


24.09 


B28 


28 


105.0 


22.43 


(jr39 


30 


180.0 


24.20 


B26 


26 


90.0 


20.84 


1 G28a 


28 


180.0 


22.57 
















B24 


24 


83.0 


18.76 


G28 


28 


165.0 


22.60 


24 


73.0 


19.38 


026 a 


26 


160.0 


21.03 


B20 a 


20 


82.0 


15.65 


026 


26 


150.0 


20.99 


20 


72.0 


16.13 












20 


69.0 




024 a 


24 


140.0 


19.35 


B20 


20 


64.0 


15.77 


024 


OA 


120.0 


19.48 




20 


59.0 


16.09 


020 a 


20 


140.0 


15.85 




18 


59.0 




G20 






His 


18 


54.0 


14.24 


20 


112.0 


16.01 


18 


52.0 


14.38 


018 


18 


92.0 


14.41 




18 


48.5 


14.62 


Bl5b 


15 


71.0 


11.85 


015 b 


15 


140.0 


♦11.06 


Bio a 


15 


64.0 


11.51 


015 a 


15 


104.0 


11.49 


15 


54.0 


12.00 


015 


15 


73.0 


11.89 


Bl5 


15 
15 


46.0 
41.0 


11.66 
12.00 


012a 


12 


70.0 


♦9.08 




15 


38.0 


12.20 


012 


12 


55.0 


♦9.31 


Dl2a 


12 


36.0 


9.67 


010 


10 


44.0 


♦7.60 




12 


32.0 


9.49 


09 




38.0 


♦6.72 


B12 


12 


28.5 


9.77 


9 


BIO 


10 


28.5 


7.67 


08 


8 


32.5 


♦5.85 


10 


23.5 


8.03 












9 
9 


24.0 
20.0 


6.88 
7.16 


• Denotes that tlie value of D 
given is less than the dittAnce center 


BS 


8 


19.5 


6.11 1 


to center of bea 


ms when placed clo»e 


8 


17.5 


6.28 1 


together with flanges in contact. 
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DIMENSIONS AND PROPERTIES OF 
BETHLEHEM ROLLED H COLUMNS. 

The tables on pages 44-53, inclusive, give the dimensions, 
weights, areas, and structural properties of the H column sections 
for all the variations in size which are rolled. 

The dimension, given in the tables, is the nominal average 
thickness of the flange, and is stated in even fractions of an inch for 
convenience. 

The clear distance between the flange fillets is denoted by the 
dimension, L, given in the tables, and is the depth of the flat surface 
of the web available for connections. 

All columns having the same section number are from the same 
rolls. Thus, all the sizes of 14-inch H columns tabulated on page 
44 are produced by the same rolls, the variation in dimensions of 
the series of sections being formed by the proportionate separa- 
tion of the horizontal and vertical rolls. 

In selecting columns, it is advisable wherever possible to secure 
the desired range of size, from minimum to maximum, by confining 
the selection to columns having the same section number, as all the 
columns can then be secured from the same rolling. 

The moment of inertia, section modulus, and radius of gyration 
are given around both axes for all columns. The section modulus 
around the axis XX may be used to determine the transverse 
strength, in case it is desired to use the column sections as beams. 
The coefl5cient of strength for such purpose may be obtained in 
the following manner: 

C = ifS, 

where / allowed fiber stress in lbs. per square inch, and S == the 
section modulus. 

The section modulus is also of use where columns are subject 
to bending due to eccentric loading. The use of the radius of 
gyration is explained on page 70, in connection with the tables of 
strength of columns. 

Typical connections and splices for II columns are shown on 
page 97, from which the simplicity of detail and the small 
amount of fabrication required for these columns are apparent. 
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BETHLEHEM STEEL COMPANY. 



DIMENSIONS AND PROPERTIES OF 

BETHLEHEM ROLLED STEEL 
14" H COLUMNS. 










DIMENSIONS 


, IN INCHES. 








Section, 




















per Foot 


D 


T 


B 


W 


M 


N 


G 


L 




QQ 

oo.o 




H 


13.92 


.43 


._. - 
.620 


.755 


19| 






91.0 


13i 


} 


13.96 


.47 


.683 


.817 


19i 






yy.u 


1 A 


tI 


14.00 


.51 


.745 


.880 


19f! 






lUO.O 


1 J^L 




14.04 


.55 


.808 


.942 








1 1 !i 

J.14.0 


1 4i 




14.08 


.59 


.870 


1.005 














14.12 


.63 


.933 


1.067 


20A 






1 in !i 






14.16 


.67 


.995 


1.130 


20i 








141 


li 


14.19 


.70 


1.058 


1.192 


20§ 






146.0 


14i 




14.23 


.74 


1.120 


1.255 


20§ 






154.0 




li 


14.27 


.78 


1.183 


1.317 




q 




162.0 


15 




14.31 


.82 


1.245 


1.380 


20i 




H14 


170.5 


15J 


li 


14.35 


.86 


1.308 


1.442 


20i 


i 


178.5 


15i 


i/i 


14.39 


.90 


1.370 


1.505 


21 






186.5 


151 


li 


14.43 


.94 


1.433 


1.567 


21| 


e! 




195.0 


15i 


lA 


14.47 


.98 


1.495 


1.630 


211 


z 
£ 




203.5 


151 


11 


14.51 


1.02 


1.558 


1.692 


21i 







211.0 


15i 


iH 


14.54 


1.05 


1.620 


1.755 


21/t 


T. 




219.5 


15i 




14.58 


1.09 


1.683 


1.817 


21A 






227.5 


16 


iH 


14.62 


1.13 


1.745 


1.880 


21H 


-1 




236.0 


16J 


11 


14.66 


1.17 


1.808 


1.942 


21H 






244.5 


16i 


iH 


14.70 


1.21 


1.870 


2.005 


21}? 






253.0 


161 


2 


14.74 


1.25 


1.933 


2.067 


22/r 






JO 15 


16^ 


2A 


14.78 


1.29 


1.995 


2.130 


22^r 








IS! 


21 


14.82 


1.33 


2.058 


2.192 


22A 








16J 


2A 


14.86 


1.37 


2,120 


2.2.55 


22^ 






287.5 


2i 


14.90 


1.41 


2.183 


2.317 


22A 





BETHLEHEM STEEL COMPANY. 



DIMENSIONS AND PROPERTIES OF 

BETHLEHEM ROLLED STEEL 
14." H COLUMNS. 



X 



Weight 


Im 

of 
Seotion, 
SquAFo 
Inches. 


AXIS XX. 


AXIS YY. 




Section, 

Lbs. 
per Foot. 


Homent 
of Inertia. 

1 


Section 
Modolns. 

S 


Radius of 
Gyration, 
mches. 
r 


Homent 
of Inertia. 

r 


Section 
Modnlus. 

S' 


Radius of 
GTration, 
Inches, 
r' 


Section 
Nmnber. 


83.5 
91.0 


24.46 
26.76 


884.9 
976.8 


128,7 
140.8 


6.01 
6,04 


294.5 
325.4 


42.3 
46,6 


3.47 
3.49 




99.0 
106.5 
114.5 
122.5 
130.5 
138.0 
146.0 
154.0 
162.0 


29.06 
31.38 
33.70 
36.04 
38.38 
40.59 
42.95 
45.33 
47.71 


1070.6 
1166.6 
1264.5 
1364.6 
1466.7 
1568.4 
1674.7 
1783.3 
1894.0 


153.0 
165.2 
177.5 
189.9 
202.3 
214.5 
227.1 
239.8 
252.5 


6.07 
6.10 
6.13 
6.16 
6.18 
6.21 
6.24 
6.27 
6.30 


356.9 
387.8 
420.3 
453.4 
486.9 
519.7 
554.4 
589.5 
626.1 


51.0 
55.2 
59.7 
64.2 
68,8 
73.3 
77.9 
82.6 
87.5 


3.50 
3.52 
3-53 
3.55 
3.56 
3.58 
3.59 
3.61 
3.62 




170.5 
178.5 
186.5 
195.0 
203.5 
211.0 
219.5 
227.5 


50.11 
52.51 
54.92 
57.35 
59.78 
62.07 
64.52 
66.98 


2007.0 
2122.3 
2239.8 
2359.7 
2481.9 
2603.3 
2730.2 
2859.6 


265.4 
278.3 
291.4 
304.5 
317.7 
330.6 
344.0 
357.5 


6.33 
6.36 
6.39 
6.41 
6,44 
6.48 
6.51 
e.53 


662.3 
699.0 
736.3 
774.2 
812.6 
849.8 
889.3 
929.4 


92.3 
97.2 
102.1 
107.0 
112.0 
116.9 
122.0 
127.1 


3.64 
3.65 
3.66 
3.68 
3.69 
3-70 
3.71 
3.72 


H14 


236.0 
244.5 
253.0 
261.5 
270.0 
278.5 
287.5 


69.45 
71.94 
74.43 
76.93 
79.44 
81.97 
84.50 


2991.5 
3125.8 
3.^32.7 
3402.1 
3544.1 
3688.8 
3836.1 


371.0 
384.7 
398.5 
412.4 
426.4 
440.5 
454.7 


6.56 
6.59 
6.62 
G.65 
0.68 
6.71 
6.74 


970.0 
1011.3 
1053.2 
1095.6 
1138.7 
1182.4 
1226.7 


132.3 
137.6 
142.9 
148.3 
153.7 
159.1 
164.7 


3.74 
3.75 
3.76 
3.77 
3.79 
3.80 
3.81 





BETHLEHEM STEEL COMPANY 



DIMENSIONS AND PROPERTIES OF 

BETHLEHEM ROLLED STEEL 
^2" H COLUMNS. 




Section 
Number. 


weight 


DIMENSIONS, IN INCHES. 


S«ctioa, 

Lbs. 
per Foot. 


D 


Komina] 

T 


B 


W 


M 


N 


G 


L 




64.5 




1 


11.92 


.39 


.567 


.683 


16J 






7L5 


111 


If 


11.96 


.43 


.OoKJ 


7 A K 








78.0 


12 


3 


12.00 


.47 


.692 


.808 


17 






84.5 


12J 




12.04 


.51 


.755 


.870 


17i 






91.5 


12i 


I 


12.08 


.55 


.817 


.933 


17} 






98.5 


12i 


u 


12.12 


.59 


.880 


.995 


17i 




H12 


105.0 
112.0 


m 


1 

lA 


12.16 
12.20 


.63 
.67 


.942 
1.005 


1.058 
1.120 


17iV 


OS 

II 

c 

rt 




118.5 


12J 


U 


12.23 


.70 


1.067 


1.183 


I7}J 


«3 

a 




125.5 


m 




12.27 


.74 


1.130 


1.245 


17H 


o 
o 

VI 




132.5 


13 


u 


12.31 


.78 


1.192 


1.308 


17}J 






139.5 


13| 


h\ 


12.35 


.82 


1.255 


1.370 


18 






146.5 


13J 


n 


12.39 


.86 


1.317 


1.433 


18J 






153.5 


131 


1^ 


12.43 


.90 


1.380 


1.495 


18} 






161.0 


13J 


n 


12.47 


.94 

) 


1.442 


1.558 


18i 





I 



BETHLEHEM STEEL COMPANY. 



DIMENSIONS AND PROPERTIES OF 

BETHLEHEM ROLLED STEEL 
12 ' H COLUMNS. 



4- 



of 


Area 

of 

Section, 
Square 
Inches. 


AXIS XX. 


AXIS YY. 




Section, 

Lbs. 
per Foot. 


Moment 
of Inertia. 

1 


Section 
Hodnlns. 

S 


Radins of 
Gyration, 
Inches, 
r 


Moment 
of Inertia. 

1' 


Section 
Hodnlus. 

S' 


Radius of 
Gjrat'on, 
Inches. 


Section 
Number. 


64.5 


19.00 


499.0 


84.9 


5.13 


168.6 


28.3 


2.98 




71.5 


20.96 


556.6 


93.7 


5-15 


188.2 


31.5 


3.00 




78.0 


22.94 


615.6 


102.6 


5.18 


208.1 


34.7 


3.01 




84.5 


24.92 


676.1 


111.5 


5.21 


228.5 


37.9 


3.03 




91.5 


26.92 


738.1 


120.5 


5.24 


249.2 


41.3 


3.04 




98.5 


28.92 


801.7 


129.6 


5.27 


270.1 


44.6 


3.06 




105.0 


30.94 


866.8 


138.6 


5.30 


291.7 


48.0 


3.07 


H12 


112.0 


32.96 


933.4 


147.9 


5.33 


313.6 


51.4 


3.08 


118.5 


34.87 


1000.0 


156.9 


5.36 


335.0 


54.8 


3.10 




125.5 


36.91 


1069.8 


166.2 


5.38 


357.7 


58.3 


3.11 




132.5 


38.97 


1141.3 


175.6 


5.41 


380.7 


61.9 


3.13 




139.5 


41.03 


1214.5 


185.0 


5.44 


404.1 


65.4 


3.14 




146-5 


43.10 


1289.4 


194.6 


5.47 


428.0 


69.1 


3.15 




153.5 


45.19 


1366.0 


204.3 


5.50 


452.2 


72.8 


3-16 




161.0 


47.28 


1444.3 


214.0 


5-53 


477.0 


76.5 


3.18 







BETHLEHEM STEEL 


COMPANY. 








DIMENSIONS AND PROPERTIES OF 






BETHLEHEM ROLLED STEEL 








H COLUMNS. 

* 


















r 












,\ T T 


"1 


1 

1 














\ 


w \ 


b 
1 


















1 
I 












4- 






±- 














































1 

Weight 


DIMENSIONS, IN INCHES. 


Section 
Number. 


of 
Section, 

Lbs. 
per Foot. 


U 


Homiiul. 
T 


B 


w 


M 


N 


G 


L 




49.0 


9i 




9.97 


.36 


.514 


.611 


14tV 






ot.u 


10 




10.00 


.39 


.577 


.673 


14r'jr 






59.5 


m 




10.04 


.43 


.639 


.736 


14tV 






65.5 


lOi 


i 


10.08 


.47 


.702 


.798 


14| 






71.0 


lOi 


li 


10.12 


.51 


.764 


.861 


14J 


r - 
II 




77.0 


lOi 


^ 


10.16 


.55 


.827 


.923 


14J 


HIO 


82.5 


lOf 


li 


10.20 


.59 


.889 


.980 


14J 




88.5 


lOJ 


1 


10.24 


.63 


.952 


1.048 


Hi 


■f. 




94.0 


lOi 




10.28 


.67 


1.014 


I. Ill 


1.) 


o 




99.5 


11 


li 


10.31 


.70 


1.077 


l.I7:i 


15i 


-1 




105.5 




1^ 


10.35 


.74 


1.139 


1.236 


ISA 






111.5 


Hi 


li 


10.39 


.78 


1.202 


1.298 


15.', 






117.5 


Hi 


lA 


10.43 


.82 


1.264 


1.361 


15/, 




123.5 


Hi 


i| 


10.47 


.86 


1.327 ' 


1.423 


15A 1 
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DIMENSIONS AND PROPERTIES OF 






BETHLEHEM ROLLED 


STEEL 






10'' H 


COLUMNS. 

v[ 










X 




t 




X 




































1 




















I'v 








Weight 


Area 


AXIS XX. 


AXIS YY. 




of 
Section, 

Lbs. 
per Foot. 


of 

Section, 
Square 
Inches. 


Moment 
of Inertia. 


Section 
Hodnlus. 

s 


Radius of 
Gjration, 
Inches. 

r 


Moment 
of Inertia. 

V 


Section 
Hodnlns. 

S' 


Radios of 
GjT&tion, 
Inches. 

r' 


Section 
Nomber. 


49.0 


14.37 


263.5 


53.4 


4.28 


89.1 


17.9 


2.49 




54.0 


15.91 


296.8 


59.4 


4.32 


100.4 


20.1 


2.51 




59.5 


17.57 


331.9 


65.6 


4.35 


112.2 


22.3 


2.53 




65.5 


19.23 


368.0 


71.8 


4.37 




124.2 


24.6 


2.54 




71.0 


on ax 
zU.91 


405.2 


78.1 


4.40 


136.5 


27.0 


2.56 




77.0 


22.59 


443.6 


84.5 


4.43 


149.1 


29.4 


2.57 




82.5 
88.5 


24.29 
25.99 


483.0 

523.5 


90.9 
97.4 


4.46 
4.49 


162.0 
175.1 


31.8 
34,2 


2,58 
2.60 


HIO 


94.0 


27.71 


565.2 


103.9 


4.52 




188.6 


36.7 


2.61 




99.5 


29.32 


607.0 


110.4 


4.55 




201.7 


39.1 


2,62 




105.5 


31.06 


651.0 


117.0 


4.58 




215.6 


41.7 


2.64 




111.5 


32.80 


696.2 


123.8 


4.61 




229.9 


44.3 


2,65 




117.5 


34.55 


742.7 


130.6 


4.64 




244.4 


46,9 


2,66 




123.5 


36,32 


790.4 


137.5 


4.67 




259.3 


49.5 


2.67 
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DIMENSIONS AND PROPERTIES 0¥ 

BETHLEHEM ROLLED STEEL 
8 ' H COLUMNS. 






Weight 

of 
Section, 

Lbs. 




DIMENSIONS, 


IN INCHES. 






Somber. 




















per fwt 


D 


T 


B 


w 


M 


N 


G 


L 






71 




8.00 


.31 


.399 


.476 


lit 






34.5 


8 


i 


JS.UU 




.462 


,538 


Hi 






39.0 


8| 




8.04 


.35 


.524 


.601 


iiA 






43.5 


8i 


i 


8.08 


.39 


.587 


.663 


11^ 






48.0 




a 


8.12 


,43 


.649 


.726 


nil 






53.0 


^ 


i 


8.16 


.47 


.712 


.788 


mi 




H 8 


57.5 
62.0 


8i 


a 
I 


8.20 
8.24 


.51 
.55 


.774 
,837 


.851 
.913 


12 

12tV 


II 

c 

ci 




1 67.0 


8i 


a 


8.28 


.59 


.899 


.976 


12J 


C 

o 
o 




71.5 


9 


1 


8.32 


.63 


.962 


1.038 


12i 


en 




76.5 


n 




8.36 


.67 


1.024 


1.101 


12i 






81.0 


n 


n 


8.39 


.70 


1.087 


1.163 


m 






85.5 


n 


ift 


8.43 


.74 


1.149 


1.226 


m 






90.5 


9h 


u 


8.47 


.78 


1.212 


1.288 


1 12J 
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DIMENSIONS AND PROPERTIES OF 

BETHLEHEM ROLLED STEEL 
8 ^ H COLUMNS. 



K 



Weight 

of 
Section, 

Lbs. 
per Foot. 


Area 
of 

Section, 

Inches. 


AXIS XX. 


AXIS YY. 


Section 
Nomber. 


Moment 
of Inertia, 


Section 
Hodnlos. 


Radius of 
Gjration, 
Inches. 

iP 


Moment 
of Inertia. 
|/ 


Section 
Modulus. 

S' 


Radius of 
Gyration, 
Inches. 

r' 


32.0 


9.17 


105.7 


26.9 


3.40 


35.8 


8,9 


1.98 




34.5 


10.17 


121.5 


30.4 


3.46 


41.1 


10.3 


2.01 




39.0 


11.50 


139.;. 


34.3 


3.48 


47.2 


11.7 


2.03 




43.5 


12.83 


158.3 


38.4 


3.51 


53.4 


13.2 


2.04 




48.0 


14.18 


177.7 


42.4 


3.54 


69.8 


14.7 


2.05 




53.0 


15.53 


197.8 


46.5 


3.57 


66.3 


16.3 


2.07 




57.5 


16.90 


218.6 


50.7 


3.60 


73.1 


17.8 


2.08 


H8 


62.0 


18.27 


240.2 


54.9 


3.63 


80.0 


19.4 


2.09 


67.0 


19.66 


262.5 


59.2 


3.65 


87.1 


21.0 


2.11 




71.5 


21.05 


285.6 


63.5 


3.68 


94.4 


22.7 


2.12 




76.5 


22.46 


309.5 


67.8 


3.71 


101.9 


24.4 


2.13 




81.0 


23.78 


333.5 


72.1 


3.75 


109.2 


26.0 


2.14 




85.5 


25.20 


359.0 


76.6 


3.77 


117.2 


27.8 


2.16 




90.5 


26.64 


385.3 


81.1 


3.80 


125.1 


29.6 


2.17 
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BETHLEHEM 14' SPECIAL SECTION 
ROLLED STEEL H COLUMN. 

When columns are required of greater sectional area than 
the regular sections of H columns, it is necessary to build a com- 
pound section to obtain the desired area. This may be the case 
in the columns for the lower stories of a high building. 

Additional area raiay be secured by riveting j>lates to the 
flanges of the regular H columns, but the drilling of the holes for 
attaching such plates may be objectionable, on account of the 
thick metal in the flanges of the heavy H columns. The 14" 
special section is designed to match the regular W H columns, 
and permits the addition of plates, or other shapes, for increasing 
the area to the desired extent, avoiding the drilling of thick 
metal in the flanges. 

Dimensions and properties of this special section are given on 
the opposite page. The section is produced by the same rolls 
and has the same inner contour as the series of 14" H columns 
on page 44. If the largest regular 14* H column does not provide 
the required area, the special section can be used and increased in 
area to the desired amount, in the manner indicated by Figs. 1-3 
on the opposite page. This may be necessary for the heavy 
columns required in the lower stories of a high building. The 
regular series of 14" H columns can then be used in the ui)per 
stories, where they provide sufficient area. The regular 14" H 
columns can be spliced to the special section in the usual wa}-. 

Properties of Compound Columns, similar to Fig. 1, are given 
on pages 54-55, and safe loads in the tallies on pages 86-87. 

0,808' 

V 148.0 Lbs. 



H14 b 




BETHLEHEM STEEL COMPANY 



)3 



DIMENSIONS AND PROPERTIES OF 

BETHLEHEM 14' SPECIAL SECTION 
ROLLED STEEL H COLUMN. 







f 






I 
1 






w \ 


MJ-f N> 




i 

-T ^- 



yJ 



DIMENSIONS. 





Section 
Nmnber. 


Weight 

of 
Section, 

Lbs. 
per Foot. 


DIMENStONS, IN INCHES. 


D 


Komin&I. 
T 


B 


W 


M 


N 


G 


L 


Hl4b 


148.0 




H 


14.90 


1.41 


.808 


.942 


20 


11.06 





PROPERTIES. 



Section 
Number. 



1114b 



Weight 

of 
Section, 

Lbs. 
per Foot 



148.0 



JLrea 
of 

Section, 
SqnAre 
Inches. 



43.52 



AXIS XX. 



Moment 
of Inertia. 



1368.5 



Section 
Moduliis. 



193.8 



Radius of 
Gyration, 
Inches, 



5.61 



AXIS YY. 



Moment 
of Inertia. 



468.6 



Section 
Modulus. 

S' 



Radias of 
Gyration. 
Inches. 



62.9 



3.28 



SUGGESTIONS FOR USING THE SPECIAL SECTION OF H COLUMN in 
BUILDING UP COLUMNS OF LARGE SECTIONAL AREA. 






Fig. 1 



Fig. 2 



Fig. 3 
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DIMENSIONS AND PROPERTIES OF 

COMPOUND COLUMNS, 



14" X 148 Lb. 
Special H Section. 




Reenforced 
with Cover Plates. 



SmUod. 



o 
c o 



Weight 

Section, 

Lbs. 
per Foot. 



DIMENSIONS, IN INCHES. 



61 p s 

ESS 



284.0 
290.8 
297.6 
304.4 
311.2 
318.0 
324.8 
331.6 
338.4 
345.2 

350.3 
357.5 
364.7 
372.0 
379.2 
3S6.4 
393.6 
400.9 
408.1 
415.3 

AZ^A 
431.0 
438.7 
446.3 
454.0 
461.6 
469.3 
476.9 
484.6 



Corer Plfttet. 



Width. 
C 


Thickness. 

p 


16 


H 


16 




lo 


1 A 


16 


III 


16 




16 


1 J? 

If* 


16 


Iff 


16 


111 


16 


n 




Ml 


17 


1} 


17 


Iff 


17 


li 


17 


m 


17 


2 


17 




17 


2J 


17 




17 


2} 


17 


2?i 


18 


Ol 


18 


2A 


18 


2i 


18 




18 


2i 


18 




18 




18 


a' 


18 



T 

Colomn. 
M 



16f 

161 

16i 

17 

17i 

17i 

171 

m 

171 
17i 

171 

171 

171 

18 

18i 

181 

18i 

18i 

18^ 

18i 

181 

19 

19i 
19f 
19i 
191 



DiAgonal 
DiunetAr. 



23tV 

23A 

231 

23f 

23t\ 

23i 

231 

23H 
23}| 
23J 

24^ 

24i?f 

24U 

24i 

24J 

24H 

25T'f 

25i 

25A 

25^ 

25i 
26 

26^ 

261 
26f 
26^7^ 
26A 

m 
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DIMENSIONS AND PROPERTIES OF 

COMPOUND COLUMNS. 



14" X 148 Lb. 
Special H Section. 



_X Reenforced 

with Cover Plates. 



□ 





Area 

of 


Axrs XX. 


AXIS YY. 


Cover Plates. 


Section, 


S««tioD, 


Moment 


Section 


Radius of 


Hoinent of 


Rpi^li An 


Radius of 


Width 


Thick- 


Lbs. 
Mr Foot, 


Square 
Inches. 


of Inertia. 


Modilaa. 


Gmtion, 
Incbds. 


Inertia. 


Modulus. 


Inoues. 


Inches. 


ness, 
Iiches. 




1 


s 




|/ 




r 


c 


p 




83.52 


3737.7 


449.6 


6.69 


1321.9 


Ifif^ 9 

lOO.Z 


^ OS 


1 R 
ID 


At 


290.8 


85.52 


3876^9 


462!9 


6.73 


1364.6 


170.6 


3.99 


16 




297.6 


87.52 


4018.2 


476-2 


6.78 


1407.3 


175.9 


4.01 


16 


^ 


304.4 


89.52 


4161.7 


489.6 


6.82 


1449.9 


181-2 


4.02 


16 






91.52 


4307-2 


503.0 


6.86 


1492.6 


186.6 


4.04 


16 


n 


318.0 


93.52 


4454.9 


516-5 


6.90 


1535.3 


191.9 


4.05 


16 


1^ 


324.8 


95.52 


4604-8 


530.0 


6.94 


1577.9 


197.2 


4.06 


16 


if 


331.6 


97.52 


4756.8 


543.6 


6.98 


1620.6 


202.6 


4.0. 


16 


1 1 1 


338-4 


99.52 


4911.0 


557-3 


7.02 


1663.3 


207.9 


4.09 


16 


if 


345.2 


101.52 


5067.5 


571.0 


7.07 


1705.9 


213.2 


4.10 


16 




350.3 


103.02 


5132.5 


582.4 


7.06 


1901.6 


223.7 


4.30 


17 


^ 


357.5 


105.15 


5298.7 


597.0 


7.10 


1952.8 


229.7 


4.31 


17 




364.7 


107.27 


5467.2 


611.7 


7.14 


2003.9 


235.8 


4.32 


17 


n 


372.0 


109.40 


5638.1 


626.5 


7.18 


2055.1 


241.8 


4.33 


17 




379.2 


111.52 


5811.5 


641.3 


7.22 


2106.3 


247.8 


4.35 


17 


2 


386.4 


113.65 


5987.2 


656.1 


7.26 


2157.5 


253.8 


4.36 


17 


2tV 


393.6 


115.77 


6165-4 


671-1 


7.30 


2208.7 


259.8 


4.37 


17 


2i 


400.9 


117.90 


6345.9 


686.0 


7.34 


2259.8 


265.9 


4.38 


17 


2A 


408.1 


120.02 


6529.0 


701.1 


7.38 


2311.0 


271.9 


4.39 


17 


2i 


415.3 


122.15 


6714.5 


716.2 


7-41 


2362.2 


277.9 


4.40 


17 


2^ 


423.4 


124.52 


6832.6 


733.7 


7.41 


2655.6 


295.1 


4.62 


18 


2i 


431.0 


126.77 


7029.0 


749.8 


7.45 


2716.4 


301.8 


4.63 


18 


2A 
2i 


438.7 


129.02 


7228.1 


765.9 


7.48 


2777.1 


308.6 


4.64 


18 


446.3 


131.27 


7429.8 


782.1 


7.52 


2837.9 


315.3 


4.65 


18 




454.0 


133.52 


7634.2 


798.3 


7.56 


2898.6 


322.1 


4.66 


18 


2i 


461.6 


135.77 


7841.3 


814.7 


7.60 


2959.4 


328.8 


4.67 


18 




469.3 


138.02 


8051.1 


831.1 


7.64 


3020.1 


335.6 


4.68 


18 


if- 


476.9 


140.27 


8263.6 


847.6 


7.68 


3080.9 


342.3 


4.69 


18 




484.6 


142.52| 8478.9 


864.1 


7.71 


3141.6 


349.1 


4.70 


18 


1* 
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SAFE UNIFORMLY DISTRIBUTED LOADS FOR 
BETHLEHEM Z BEAMS AND GIRDER BEAMS. 

The tables on pages 57-65 give the safe uniformly distrib- 
uted loads, in tons of 2000 lbs., on Bethlehem beams for a 
maximum fiber stress of 16,000 lbs. per square inch. The 
tabular loads include the weight of the beam, which must be 
deducted to obtain the net load a beam will support. 

Safe loads for intermediate or heavier weights of beams can 
be obtained from the separate column of corrections, given for 
each size, which states the increase in safe load for each pound 
increase in weight per foot of beam. 

If the load is concentrated at the center of the span, the 
safe load is one-half the safe uniformly distributed load f(jr the 
same span. 

The safe loads on short spans may be limited by the shearing 
strength of the web, instead of by the maximum fiber stress 
allowed in the flanges. This Umit is indicated in the tables by 
heavy cross lines. The loads given above these lines are greater 
than the safe crippling strength of the web, and must not be ust-d 
unless the webs are stiffened. In such cases it will generally 
be advisable to select a hea\'ier beam with a thicker web. Maxi- 
mum safe shears for all beam and girder sections are given on 
page 67. 

It is assumed in the tables that the compression flanges of the 
beams are properly secured against yielding sideways. They 
should be held in position at distances not exceeding 20 limt s 
the width of the flange, otherwise the allowable safe loads must 
be reduced as per the following table* 



BEAMS UNSUPPORTED SIDEWAYS. 



Unfnpported 


Gre&t«st S&f« 


TJasopported 


Gmt«st Safe 


Length of Beam. 


Load. 


1 Length of BetiD. 




20 flange widths. 


Full tabular load. 


50 flange widths. 


/(, tabular load. 


30 flange widths. 


A tabular load. 


60 flange widths. 


^0 tabular load. 


40 flange widths. 


tabular load. 


70 flange widths. 


1*0 tabular load. 



Bethlehem beams, on account of their much wider flanges, 
will safely support greater loads than Standard beams on long 
^spans, where the beams are without lateral support. 
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SAFE LOADS UNIFORMLY DISTRtBUTED FOR 

BETHLEHEM GIRDER BEAMS, 

IN TONS OF 2000 LBS. 

BEAMS BEING SECURED AGAINST YIELDING SIDEWAYS. 





30' 


' G 


Add 
for 


28 ' G 


Add 
for 
each 
Lb. 


26" 


G 


Add 
for 
each 
Lb. 


Span, 
in 


G30 a 


G30 


each 
Lb, 

Inc. 
ia 

Wgt. 


G28 a 


G28 


G26 a 


G26 


Feet. 


200 Lbs. 


180 Lbs. 


180 Lbs. 


165 Lbs. 


Inc. 

IQ 

Wgt. 


160 Lbs. 


150 Lbs. 


Inc. 
in 

Wgt. 


18 
19 
20 


180.75 
171.24 
162.68 


161.87 
153.35 
145.68 


.44 
.41 

.39 


153.75 
145.66 
138.38 


138,89 

131.58 
125.00 


.41 

.39 
.37 


128.11 
121.37 
115.30 


117.47 
111.29 
105.72 


.38 
.36 
.34 


22 
23 
24 
25 


147.89 
141.46 
135.56 
130.14 


loo. /4 

132.44 
126.68 
121.40 
116.55 


.o / 

.36 
.34 
.33 
.31 


131.79 
125.80 
120.33 
115.31 
110.70 


119.05 
113.64 
108.70 
104.17 
100.00 


.35 
.33 
.32 
.31 
.29 


109.81 
104.82 
100.26 
96.08 
92.24 


100.69 
96.11 
91.93 
88.10 
84.58 


.32 
.31 
.30 
.28 
.27 


27 
28 
29 
30 


120.50 
116.20 
112.19 
108.45 


1 1 O AR 

107.91 
104.06 
100.47 
97.12 


OA 

.29 
.28 
.27 
.26 


106.44 
102.50 
98.84 
95.43 
92.25 


96.16 
92.60 
89.29 
86.21 
83.34 


.28 
.27 
.26 
.25 
.24 


88-69 
85.41 
82.36 
79.52 
76.87 


81.32 
78.31 
75.52 
72.91 
70.48 


.26 
.25 
.24 
.23 
.23 


Q1 

ol 

32 
33 
34 
35 


101.67 
98.59 
95.69 
92.96 


93.99 
91.05 
88.29 
85.70 
83.25 


.25 
.25 
.24 
.23 

.22 


89,27 
86.48 
83.86 
81.40 
79.07 


80.65 
78.13 
75.76 
73.53 
71.43 


.24 
.23 
.22 
.22 
.21 


74.39 
72.06 
69.88 
67.82 
65.88 


68.21 
66.08 
64.07 
62.19 
60.41 


.22 
.21 
.21 
.20 
.19 


37 
38 
39 
40 


C\{\ QQ 

87.93 
85.62 
83.42 
81.34 


oU.9o 

78.75 
76.67 
74.71 
72.84 


.22 

.21 
.21 
,20 
.20 


76.88 
74.80 

79 

/ L.OO 

70.96 
69.19 


69.45 
67,57 
Da. /y 
64.10 
62.50 


.20 
.20 
.19 
.19 
.18 


64.05 
62.32 
60.68 
59.13 
57.65 


58.73 
57.15 
55.64 
54.22 
52.86 


.19 
.18 
.18 
.17 
.17 


41 

42 
43 
44 
45 


79.35 
77.47 
75.66 
73.94 
72.30 


71.06 

69.37 
67.76 
66.22 
64.75 


.19 
.19 
.18 

.18 
.17 


67.50 
65.89 
64.36 
62,90 
61.50 


60.98 
59-53 
58.14 
56.82 
55.56 


.18 
.17 
.17 
.17 
.16 


56.24 
54.90 
53.63 
52.41 
51.24 


61.57 
50.34 
49.17 
48.06 
46.99 


.17 
.10 
.1'. 
.1.') 
.15 


46 
47 
48 


70.73 
69.22 
67.78 


63.34 
61.99 
60.70 


.17 
.17 
.16 


60.16 
58.88 
57.66 


54.35 
53.19 
1 52.09 


.16 
.16 
.15 


50.13 
49.06 
48.04 


45.97 
44.99 
44.05 


.1.1 

, I \ 
.11 



Safe loads given include weight of beam. 
Maximum fiber stress, 16,000 lbs. per square inch. 
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SAFE LOADS UNIFORMLY DISTRIBUTED FOR 

BETHLEHEM GIRDER BEAMS, 

IN TONS OF 2000 LBS. 

BEAMS BEING SECURED AGAINST YIELDING SIDEWAYS. 





^4 




Add for 


20" G 


idd for 


18" G 


idd for 


Span, 






eadi Lb. 






each Lb. 




each Lb 


in 


G24. a 


G24 


Inoreasfl 


G20 a 


G20 


lacreasfl 


G18 


lDcreas« 


Feet. 






in 










in 




140 Lbs, 


120 Lbs. 


WsighL 








92 Lbs. 


Weight. 


12 


155.61 


133.60 


.52 


130.43 


104.09 


.44 


78.59 


.39 


13 


143.64 


123.33 


.48 


120.40 


96.09 


.40 


72.54 


.36 


14 


133 38 


1 l*t.O£ 


.45 


111.80 


89.23 


.o / 




•J 1 

..34 


15 


124 48 


1AA QQ 
lUO.OO 


4.9 


104.34 


83.28 


.oo 




"3 1 


16 


T 1 fi 71 








751 07 


.oa 






17 


109-84 


94-31 


.37 


92.07 


73.48 


.31 


<17 


.28 


18 


103.74 


89*07 


!35 


86.95 


69.40 


^29 


52.39 


.'26 


19 


98.28 


84.38 


.33 


82.38 


65.74 


.28 


49-63 


.25 


20 


93.37 


80.16 


.31 


78.26 


62.46 


.26 


47.15 


.24 


21 


88.92 


76.35 


.30 


74.53 


59.48 


.25 


44.91 


.22 


22 


84.88 


72.88 


.29 


71.14 


56.78 


24 


4.9 87 


91 


•2'A 


8L19 


69!?! 


!27 


68.05 


54 31 


.23 


41.00 


.20 


.1 


77.80 


66.80 


.26 


65.22 


52.05 


.22 


39.29 


.20 


J'j 


74.69 


64.15 


.25 


62.61 


49.97 


.21 


37.72 


.19 


26 


71.82 


61.66 


.24 


60.20 


48.04 


.20 


36.27 


.18 


27 


69.16 


59.38 


23 


57.97 


46.26 


. ly 




1 7 


28 


66!69 


57^26 


!22 


55.90 


44.61 


.19 


33.68 


.17 


29 


64.39 


55.29 


.22 


53.97 


43.07 


.18 


32.52 


.16 


30 


62.24 


53.44 


.21 


52.17 


41.64 


.17 


31.43 


.16 






a 1 TO 
oi. / J 


on 


50.49 


40.30 


.17 


30.42 


.15 


32 


58-35 


50.10 


20 


48.91 


39.04 


16 


90 47 




33 


56.58 


48*58 


!l9 


47.43 


37.85 


!l6 


28.58 


.14 


34 


54.92 


47.15 


.18 


46.04 


36.74 


.15 


27.74 


.14 


35 


53.35 


45.81 


.18 


44.72 


35.69 


.15 


26.94 


.13 


36 


51.87 


44.54 


.17 


43.48 


34.70 


.15 


26.20 


.13 


37 


50.47 


43.33 


.17 


42.30 


33.76 


.14 


25.49 


.13 


38 


49.14 


42.19 


.17 


41.19 


32.87 


.14 


24.82 


.12 


39 


47.88 


41.11 


.16 


40.13 


32.03 


.13 1 


24.18 


.12 


40 


46.68 


40.08 


.16 


39.13 


31.23 


.13 1 


23.58 


.12 



Safe loads given include weight of beam. Maximum fiber stress, 16,0CKJ 
lbs. per 8«4uare inch. 

I>jads given above the heavy lines are greater thaa safe loads for web 
crippling. 

Safe loads given below the dotted line produce deflectiooa exceeding jie 

of the ppan. 



BETHLEHEM STEEL COMPANY 



SAFE LOADS UNIFORMLY DISTRIBUTED FOR 

BETHLEHEM GIRDER BEAMS, 

IN TONS OF 2000 LBS. 

BCAMS BEING SECURED AGAINST YIELDING SIDEWAYS. 





15' G 


Add 


12" 


G 


idd 


in 

Feet. 


G16 b 


G15 a 


G16 


for 
each 
Lb. 
Inc. in 
Wgt. 


G12 a 


G12 


for 
e&ch 
Lb. 
Inc. in 
Wgt. 


140 Lbs. 


104 Lbs, 


73 Lbs. 


70 Lbs. 


55 Lbs. 


10 


113.26 


86.76 


62.83 


.39 


47.89 


38.40 


.31 


1 1 
12 
13 
14 
15 


102.96 
94.38 
87.12 
RCi on 
75.51 


78.88 
72.30 
66.74 
61.97 
57.84 


57.12 
52.36 
48.33 
44.88 
4L89 


.36 
!33 
.30 
.28 
.26 


43.54 
39^91 
36.84 
34.21 
31.93 


34.91 
32.00 
29.54 
27.43 
25.60 


.29 
.26 
.24 
.22 
.21 


16 
17 
18 
19 
20 


70.79 
66.62 
62.92 
59.61 
56,63 


54.23 
51.04 
48.20 
45.67 
43.38 


39.27 
36.96 
34.91 
33.07 
31.42 


.25 
.23 
.22 
.21 
.20 


29.93 
28.17 
26.61 
25.21 
23.95 


24.00 
22.59 
21.33 
20.21 
19.20 


.20 
.19 
.18 
.17 
.16 


21 

22 
23 
24 


53.93 
51.48 
49.24 
47.19 


41.32 
39.44 
37.72 
36.15 


29.92 
28.56 
27.32 
26.18 


.19 
.18 
.17 
.16 


22.81 
21.77 
20.82 
19.95 


18.28 
17.45 
16.69 
16.00 


,15 
.14 
.14 
.13 


25 


45.30 


34.71 


25.13 


.16 


19.16 


15.36 


.13 


26 
27 
28 
29 
30 


43.56 
41.95 
40.45 
39.05 
37.75 


33.37 
32.13 
30.99 
29.92 
28.92 


24.17 
23.27 
22.44 
21.67 
20.94 


.15 

.10 

.14 
.14 
.13 


18.42 

17.10 
16.51 
15.96 


14.77 

13.71 
13.24 
12.80 


,12 

1 9 
.11 
.11 

.10 


31 
32 
33 
34 
35 


36.54 
35.39 
34.32 
33.31 
32.36 


27.99 
27.11 
26.29 
25.52 
24.79 


20.27 
19.63 
19.04 
18.48 
17.95 


.13 
.12 
.12 
.12 
.11 


15.45 
14.97 
14.51 
14.09 
13.68 


12.39 
12.00 
11.64 
11.29 
10.97 


.10 

.10 
, .10 
.09 
.09 



Safe loads given include weight of beam. Maximum fiber stress, 16,000 
lbs. per square inch. 

Load given above the heavy line is greater than a safe load for web 
crippling. 

Safe loads given below the dotted lines produce deflections exceeding 

of the span. 



BETHLEHEM STEEL COMPANY 



SAFE LOADS UNIFORMLY DISTRIBUTED FOR 

BETHLEHEM GIRDER BEAMS, 

IN TONS OF 2000 LBS. 

BEAMS BEING SECURED AGAINST YIELDING SIDEWAYS, 





1A" 
lU \a 


Add for 




9'' G 




8" G 






Span, 




Add for 


Add for 


Span, 


G10 


each Lb. 


G9 


each Lb. 




each Lb 




Increase 


in 


Increase 


GO 


Increase 


Feet 






Feet. 













44 Lbs. 


Weight. 


38 Lbs. 


We^ht. 


32.5 Lbs. 


Weight 


10 


26.05 


.26 


5 


40.50 


.47 


30.51 


.42 


11 


23.68 


.24 


6 


33.75 


39 


25.42 


35 


12 


21.71 


.22 


7 


28.93 


.34 


21.79 


.30 


13 


20.04 


.20 


8 


25.31 


.29 


19.07 


26 


14 


18.61 


.19 


9 




9fi 


iD.yo 


O'i 


15 


17.37 


.17 


10 


20.25 


.23 


15.25 


.21 


16 


16.28 


.16 


11 


18.41 


.21 


13.87 


.19 


17 


15.32 


.15 


12 


16.88 


.20 


12.71 


.17 


18 




1 K 

.lo 


lo 


15.58 


.18 


11.73 


.16 


19 


13.71 


.14 


14 


14.47 


.17 


10.90 


.15 


20 


13.03 


.13 


15 


13.50 


.16 


10.17 


.14 


21 


12.40 


.12 


16 


12.66 


.15 


9.53 


.13 


22 


11.84 


.12 


17 


11.91 


.14 


8.97 


.12 


23 


11.33 


.11 


18 


11.25 


.13 


8.47 


.12 




10.85 


. 1 1 


19 


10.66 


.12 


8.03 


.11 


OK. 


10.42 


.10 


20 


10.13 


.12 


7.63 


.10 


26 


10.02 


.10 


21 


9.64 


.11 


7.26 


.10 


27 


9.65 


.10 


22 


9.21 


11 


6.93 


.09 


28 


9.30 


.09 


23 


o.ou 


in 




AO 


29 


8.98 


.09 


24 


8.44 


.10 


6.36 


.08 


30 


8.68 


.09 


25 


8.10 


.09 


6.10 


.08 


31 


8.40 


.08 


20 


7.79 


.09 






32 


8.14 


.08 


27 


7.50 1 


.09 






33 


7.89 


.08 


28 


7.23 i 


.08 






34 


7.66 


.08 


29 


6.98 ' 


.08 






35 


7.44 


.07 


30 


6.75 


.07 






_ Safe loads given include weight of beam. Maximum fiber stress. 16.000 


lbs. per square incli. 














Load* 


given above ihe heavy lines 


are greater than safe loads for web 


cnppling. 

hafe loads given below the dotted li 


npH produce deflections exceeding -tin 


of trie gpaa. 















BETHLEHEM STEEL COMPANY. 



SAFE LOADS UNIFORMLY DISTRIBUTED FOR 



BETHLEHEM I BEAMS. 





BEAMS B 


IN TONS OF 2000 LBS. 

EING SECURED AGAINST YIELDING 


SIDEWAYS. 




Sp&Q, 

in 

Feet, 


30" I 


Add for each 
Lb. Increase 
in Weight. 


28" I 


1 

Add for each 
Lb. Increase 
in Weight. 


26" I 1 


Add for 63^li 
Lb. Increase 

ill iruiglll- 


B30 


B26 


B26 


120 Lbs, 


105 Lbs, 


90 Lbs. 


18 


103.50 


A A 




A 1 
.41 


67.86 


.38 


19 


98.05 


A^ 
.41 


fiA /IS 


.ay 


64.29 


.36 


20 


93.15 


.oy 


I O.IO 


.6 1 


61.07 


.34 


21 


88.71 


.37 


72.82 


.35 


58.16 


.32 


22 


84.68 


.36 


69.51 


.33 


55.52 


.31 


23 


81.00 


•3/1 


Aft Ad 




53.11 


.30 


24 


77.62 


.66 


AO TO 


Q 1 

.61 


50.89 


.28 


25 


74.52 


O 1 

.31 


A 1 1 "7 

01.17 


.29 


48.86 


.27 


26 


71.65 


.30 


58-81 


.28 


46.98 


.26 


27 


69.00 


.29 


56.64 


.27 


45.24 


.25 


28 


66.54 


.28 


A1 

54. ol 


OA 
• ZD 


43.62 


.24 


29 


64.24 


.27 


KO T> 


.25 


42.12 


.23 


30 


62.10 


OA 


ou.y / 


O/f 

.z4 


40.71 


.23 


31 


60.10 


.25 


49.33 


.24 


39.40 


.22 


32 


58.22 


.25 


47.79 


.23 


38.17 


.21 


33 


56.45 


.24 


46.34 


.22 


37.01 


.21 


34 


54.79 


.23 


44.98 


.22 


35-92 


.20 


35 


53.23 


.22 


43.69 


.21 


34.90 


.19 


36 


51.75 


.22 


42.48 


.20 


33.93 


.19 


37 


50.35 


.21 


41.33 


.20 


33.01 


.18 


38 


49.03 


.21 


40.24 


.19 


32.14 


.18 


39 


47.77 


.20 


39.21 


.19 


31.32 


.17 


40 


46.57 


20 


38.23 


.19 


30.54 


.17 


41 


45.44 


.19 


37.30 


.18 


29-79 


.17 


*±£ 




.19 


36.41 


.18 


29 08 


.16 


43 


43.33 


.18 


35.56 


.17 


28^41 


!l6 


44 


42.34 


.18 


34.75 


.17 


27.76 


.15 


4.", 


41.40 


.17 


33.98 


.16 


27.14 


.15 


46 


40.50 


.17 


33.24 


.16 


26.55 


.i:> 


47 


39.64 


.17 


32.54 


.16 


25.99 


.14 


48 


38.81 


.16 


1 31.86 


-15 


25.45 


.14 



Safe loacb given include wciRht of beam. Maximum 6ber stress, 16, (Mh 
lbs. per .s(iuare inch. 
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BETHLEHEM STEEL COMPANY. 



SAFE LOADS UNIFORMLY DISTRIBUTED FOR 

BETHLEHEM X BEAMS, 

IN TONS OF 2000 LBS. 





SEAMS BEING SECURED AGAINST 


YIELDING SIDEWAYS. 




Spao, 

in 




idd for 
each Lb, 
Increasa 


20" I 


idd for 

each Lb. 
Increase 


B24. a 


824 


B20 a 


B20 


Feet. 


84 Lbs. 


73 Lbs. 


in 

Weight. 


82 Lbs. 


72 Lbs. 


69 Lbs. 1 64 Lbs. 


59 Lbs. 


in 
Weight. 


12 


88.22 


77.45 


.52 


69.33 


65.18 


56.40 


54.32 


52.10 


.44 


13 
14 


81.43 
75.62 


71.49 
66.38 


.48 

.45 


63.99 
59.42 


60.17 
55^87 


52.06 
48.34 


50.14 
46.56 


48.09 
44.65 


.40 
.37 


15 


70.58 


61.96 


.42 


55.46 


52.14 


45.12 


43.45 


41.68 


.35 


16 
17 


66.16 
62.27 


58.08 
54.67 


.39 
.37 


51.99 
48.94 


48.88 
46.01 


39.81 


38.34 


39.07 
36.77 


.33 
.31 


18 
19 
20 


58.81 
56.72 

52.93 


51.63 
48 91 
46*47 


.35 
.33 
.31 


46.22 
43.78 
41.60 


43.45 
41.17 
39.11 


37.60 
35.62 
33.84 


36.21 
34.31 
32.59 


34.73 
32.90 
31.26 


.29 
.28 
.26 


21 
22 
23 
24 
25 


50.41 
48.12 
46.03 

4.4. T 1 

42.35 


44.26 
42.24 
40.41 

•^ft 79 

37.17 


.30 
.29 
.27 
.26 
.25 


39.61 
37.81 
36.17 
34.66 
33.28 


37.25 
35.55 
34.01 
32.59 
31.29 


32.23 
30.76 
29.42 
28.20 
27.07 


31.04 
29.63 
28 34 
27.16 
26.07 


29.77 
28.42 
27.18 
26.05 
25.01 


.25 

94 

.23 
.22 
.21 


26 

■>7 

28 
29 
30 


40.72 
39.21 
37.81 
36.50 
35.29 


35.74 
34.42 
33.19 
32.05 
30.98 


.24 
.23 
.22 
.22 
.21 


32.00 
30.81 
29.71 
28.69 
27.73 


30.08 
28.97 
27.93 
26.97 
26.07 


26.03 
25.07 
24.17 
23.34 
22.56 


25.07 
24.14 
23.28 
22.48 
21.73 


24.04 

23.15 
22.33 
21.56 
20.84 


.20 

.19 
.18 

.17 


31 
32 
33 
34 
35 


34.15 
33.08 
32.08 
31.14 
30.25 


29.98 
29.04 
28.16 
27.33 
26.55 


.20 
.20 
.19 
.19 
.18 


26.84 
26.00 
25.21 
24.47 

23.77 


25.23 
24.44 
23.70 
23.00 
22.35 


21.83 
21.15 
20.51 
19.90 
19.34 


21.03 
20.37 
19.75 
19.17 
18.62 


20.17 
19.54 
18.94 
18.39 
17.86 


.17 
.16 
.16 
.15 

.15 


36 
37 
38 
39 
40 


29.41 
28.61 
27.Hr' 
27.14 
26.47 


25.82 
25.12 
24.46 
23.83 
23.23 


.17 
.17 
.17 
.16 

.16 


23.11 
22.48 
21.89 
21.33 
20.80 


21.73 
21.14 
20.58 
20.06 
19.55 


18.80 
18.29 
17.81 
17.35 
16.92 


18.11 
17.62 
17.15 
16.71 
16.30 


17.37 
16.90 
16.45 
16.03 
15.03 


.15 
.14 
.14 
.13 
.13 



Safe loads given include weight of beam. Maximum fiber stress, 16,000 
bs. per square inch. 

Load<? given abuve tlie heavj' lines are greater than pafe loads for web 
npphng. 



BETHLEHEM STEEL COMPANY. 



63 



SAFE LOADS UNIFORMLY DISTRIBUTED FOR 

BETHLEHEM X BEAMS, 

IN TONS OF 2000 LBS. 

BEAMS BEING SECURED AGAINST YIELDING SIDEWAYS. 





18" X 


idd for 


15" I 


Add for 


Span, 




B18 




each Lb. 


B15 b 


B15 a 




B15 




each Lb. 


in 






Increase 












Increase 
























Feet. 


59 


54 


48.5 


in 


71 


54 


46 


41 


38 


in 




Lbs. 


Lbs. 


Lbs. 


Weight. 


Lbs. 


Lbs. 


T kn 

Lbs. 


Lbs. 


Lbs. 


Weight. 


1 9 


43.62 


41.58 


39.42 




47.18 


36.15 


28.73 


27.06 


26.23 


.33 


13 


40.26 


38.38 


36.39 


9A 
• OO 


43.55 


33.37 


26.52 


24.98 


24.21 


.ou 


14 


37.39 


35.64 


33.79 


OA 


40.44 


30.99 




23.19 


22.48 


9R 


15 




Oa.4&o 


Oi.urr 


.31 


37.75 


98 Q9 


22.98 


21.65 


20.98 


.25 


16 


32.71 


31.18 


29.56 


.29 


35.39 


27.11 


21.55 


20.30 


19.67 


.26 


17 


30.79 


29.35 


27.83 


.28 


33.30 


25-52 


20.28 


19.10 


18.51 


.23 


18 


29.08 


27.72 


26.28 


.26 


31.45 


24.10 


19.15 


18.04 


17.49 


.22 


19 


27.55 


26.26 


24.90 


.25 


29.80 


22.83 


18.14 


17.09 


16.56 


.21 


20 


9fi 17 

^U. 1 1 




23.65 


.24 


28.31 


21.69 


17.24 


16.24 


15.74 


.20 


21 


24.93 


23.76 


22.53 


.22 


26.96 


20.66 


16.42 


15.46 


14.99 


.19 


22 


23.79 


22.68 


21.50 


.21 


25.74 


19.72 


15,67 


14.76 


14.31 


.18 


23 


22.76 


21.70 


20.57 


.21 


24.62 


18.86 


14.99 


14.12 


13.68 


.17 


24 


21.81 


20.79 


19.71 


.20 


23.59 


18.07 


14.36 


13.53 


13.11 


.16 


25 


20.94 


19.96 


18.92 


.19 


22.65 


17.35 


13.79 


12.99 


12.59 


1 A 
.10 


26 


20.13 


19.19 


18.19 


.18 


21.78 


16.68 


13.26 


12.49 


12.11 


.15 


27 


19.39 


18.48 


17.52 


.17 


20.97 


16.07 


12.77 


12.03 


11.66 


.15 


28 


18.69 


17.82 


16.89 


.17 


20.22 


15.49 


12.31 


11.60 


11.24 


1 A 

.14 


29 


18.05 


17.21 


16.31 


.16 


19.52 


14.96 


11.89 


11.20 


10.85 


.14 


6\J 


17.45 


16.63 


15.77 


.ID 


18.87 


14.46 


11.49 


10.82 


10.49 


.13 


31 


16.88 


16.10 


15.26 


.15 


18.26 


13.99 


11.12 


10.47 


10.15 


.13 


32 


16.36 


15.59 


14.78 


.15 


17.69 


13.56 


10.77 


10.15 


9.84 


.12 


33 


15.86 


15.12 


14.33 


.14 


17.16 


13.15 


10.45 


9.84 


9.54 


.12 


34 


15.40 


14.68 


13.91 


.14 


16.65 


12.76 


10.14 


9.55 


9.26 


.12 


35 


14.96 


14.26 


13.52 


.13 


16.18 


12.39 


9.85 


9.28 


8.99 


.11 


36 


14.54 


13.86 


13.14 


.13 


15.73 


12.05 


9.58 


9.02 


8.74 


.11 


37 


14.15 


13.49 


12.78 


.13 


15.30 


11.72 


9-32 


8-78 


8.51 


.11 


38 


13.77 


13.13 


12.45 


.12 


14.90 


11.42 


9.07 


8.55 


8.28 


J .10 


39 


13.42 


12.79 


12.13 


.12 


14.52 11.12 


8.84 


8.33 


8.071 .10 


40 


13.09 


12.47 


11.83 


.12 


114.15 


110.84 


8.62 


8.12 


7.871 .10 



Safe loads given include weight of beam. Maximum, fiber stress, 16,000 
lbs. per square inch. 

Load given above the heavy line exceeds safe load for web crippling. 

Safe loads given below the dotted lines produce deflections exceeding 
of the span. 



f4 


BETHLEHEM STEEL COMPANY. 






SAFE LOADS 


UNIFORMLY DISTRIBUTED FOR 






BETHLEHEM 


X BEAMS, 








IN TONS OF 2000 LBS. 








BEAMS 


BEING SECURED AGAINST YIELDING SIDEWAYS, 




Span, 
in 


12" I 


i.dd for 


10 


" I 


idd for 


B12 a 


B12 


each Lb. 
Increase 


BIO 


each Lb. 
Increase 


Fe«t. 




tiM JJUOa 




in 
Weight. 


28 5 Lbs. 




in 
VeighL 


9 


26.59 




91 


.35 




1 J. ^^7 


.29 


10 


23.93 


20.31 


19.22 


.31 


14.35 


13.11 


.26 


1 i 


21.76 




1 7 ±1 


.29 




1 1 Q9 


24 


1 *> 


19.94 


16 92 




9fi 


11 96 


10 09 


.22 


la 


18.41 


15.62 


i.'k, ( y 


.24 


1 1 (\A 


10 Oft 


.20 


U 


17.09 


14.51 


13.73 


22 


10.25 


9.36 


.19 


15 


15.95 


13!54 


12!81 


.21 


9!57 


8^74 


.17 


ID 


14.96 


12.69 


12.01 


on 


8.97 


8.19 


.16 




14.08 


11.95 


11.31 


.19 


8.44 


7.71 


.15 




13.30 


11.28 


10.68 


.17 


7.97 


7.28 


.15 


19 


12.60 


10.69 


10.12 


.17 


7.55 


6.90 




20 


11.97 


10.15 


9.61 


.16 


7.18 


6.55 


.13 




11.40 


9.67 


9.15 


.15 


6.84 


6.24 


.12 




10.88 


9.23 


8.74 


!l4 


6.52 


5.96 


.12 


23 


10.41 


8.83 


8.36 


.14 


6.24 


5.70 


1 1 

. I i. 




9.97 


8.46 


8.01 


.13 


5.98 


5.46 


.11 


2.") 


9.57 


8.12 


7.69 


1 ^ 


5.74 


5.24 


.10 




9.20 


7.81 


7.39 


.12 


5.52 


5.04 


.10 




8.86 


7.52 


7.12 


.12 


5.32 


4.86 


.10 




8.55 


7.2,5 


6.86 


.11 


5.13 


4. 68 


.09 


29 


8.25 


7.00 


6.63 


.11 


4.95 


4.52 


.09 


30 


7.98 


6.77 


6.41 


.11 


4.78 


4.37 


.09 


•J1 

61 


7.72 


6.55 


6.20 


.10 










7.48 


6.35 


6.01 


.10 










7.25 


6.15 


5.82 


.10 








34 


7.04 


5.97 


5.65 


.09 








35 


6.84 


5.80 


5.49 


.09 








Safe loacU given include weight of beam. Maximum fiber stress, 16,000 
lbs. por square inch. 

Safe I'lads given below tlie dotted lines produce deflections exceeding 

of the ppan. 
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Feet, 



6 
7 
8 
9 

10 

11 

12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 



SAFE LOADS UNIFORMLY DISTRIBUTED FOR 

BETHLEHEM I BEAMS, 

IN TONS OF 2000 LBS. 

BEAMS BEING SECURED AGAINST YIELDING SIDEWAYS. 



9' I 



24 Lbs. 



21.83 

18.19 
15.60 
13.65 
12.13 
10.92 

9.92 
9.10 
8.40 
7.80 
7.28 

6.82 
6.42 
6.07 
"5"75" 
5.46 

5.20 
4.96 
4.75 
4.55 
4.37 

4.20 
4.04 
3.90 
3.76 
3.64 



20 Lbs. 



20.18 

16.81 
14.41 
12.61 
11.21 
10.09 

9.17 
8.41 
7.76 
7.21 
6,73 

6.31 
5.93 
5.61 

'"5.31" 
5.04 

4.80 
4.59 
4.39 
4.20 
4.04 

3.88 
3.74 
3.60 
3.48 
3.36 



Add for 
e&ch Lb, 
Increase 

in 
Waighi 



.47 

.39 
.34 
.29 
.26 
.24 

.21 
.20 
.18 
.17 
.16 

.15 
.14 
.13 
.13 

.12 

.11 
.11 
.10 
.10 
.10 

.09 
.09 
.09 
.08 
.08 



8 


"I 


idd for 


B8 


each Lb. 


Inoreasa 








19.5 Lbs. 


17,5 Lbs. 


ia 




Wiight. 


16.16 


15.30 


.42 


13.46 


12.75 


.00 


11.54 


10.93 


.30 


10.10 


9.57 


!26 


8.98 


8.50 


.23 


8.08 


7.65 


.21 


7.34 


6.96 


.19 


6.73 


6.38 


.17 


6.21 


5.89 


.16 


5.77 


5.47 


.15 


5.39 


5.10 


.14 


5.05 


4.78 


.13 


4.75 


4.50 


.12 


4.49 


4.25 


.12 


4.25 


4.03 


.11 


4.04 


3.83 


.11 


3.85 


3.64 


.10 


3,67 


3.48 


.10 


3.51 


3,33 


.09 


3.37 


3.19 


-09 


3.23 


3.06 


.08 



Safe loads given include weight of beam, 
lbs. per square inch. 



Maximum fiber stress, 16,000 



of th?spam ^''"^'^ produce deflections exceeding 



J 
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MAXIMUM SAFE SHEAR 

ON THE WEBS OF BEAMS AND GIRDERS. 

On relauvely short spans the safe strength of the web of the 
beam against crippling, caused by the shearing stress, may 
determine the maximum safe load which the beam should 
support. 

The shearing stresses in the web of a beam may be resolved 
into two component stresses of equal intensity, at right angles to 
each other, and at angles of 45 degrees with the neutral axis. 
Both of these stresses are of the same intensity and equal to 
that of the vertical shear. These component stresses are 
equivalent to compressive and tensile forces acting upon the 
web of the beam. The compressive forces tend to buckle the 
web, but it is not entirely free to buckle because the tensile forces 
acting at right angles have the effect of stiffening it. 

The formula in general use for determining the maximum 
safe shear on the webs of beams and girders is as follows, 



, 12,000 dt 

Maximum safe shear, in pounds = p 

^"^30001* 



where d = depth of beam, t = thickness of web, and h = clear 
disUnce between flanges, all dimensions in inches. 

The safe shears on the webs of Bethlehem beams and 
girders, derived from this formula, are given in the table on 
the opposite page, and also the corresponding minimum spans 
for the greatest safe uniformly distributed loads. 

The safe uniformly distributed load for any span less than 
the minimum span given must not exceed twice the safe shear. 
The safe load concentrated at the center of a span must not be 
greater than twice the safe shear given, and the corresponding 
minimum span will be one-half the minimum span given in the 
table. Loading of any kind must not produce a shear exceeding 
the safe shear given unless the webs are stiffened. 

In general, the shearing strength of the webs will be found 
ample for all ordinar)- cases of loading. 
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MAXIMUM SAFE SHEAR FOR 

BETHLEHEM I BEAMS AND GIRDER 
BEAMS, 

BASED UPON THE CRIPPLING STRENGTH OF THE WEBS. 

ALSO THE CORRESPONDING MINIMUM SPANS 
FOR GREATEST SAFE UNIFORMLY DISTRIBUTED LOADS. 



Z BEAMS. 



Section 
Nnmbdr. 



B30 
B28 
B26 
B24a 

B24 
B20a 

B20 

B18 

Bl5b 
Bl5a 

B15 

Bl2a 
B12 

BIO 

B9 

B8 



Depth of 
Bea^, 
Inches. 



30 
28 
26 
24 
24 
24 
20 
20 
20 
20 
20 
18 
18 
18 
18 
15 
15 
15 
15 
15 
15 
12 
12 
12 
10 
10 
9 
9 
8 
8 



Weight 
per Foot, 
Poands. 



120.0 

105.0 
90.0 
84.0 
83.0 
73.0 
82.0 
72.0 
69.0 
64.0 
59.0 
59.0 
54.0 
52.0 
48.5 
71.0 
64.0 
54.0 
46.0 
41.0 
38.0 
36.0 
32.0 
28.5 
28.5 
23.5 
24.0 
20.0 
19.5 
17.5 



Maximum 
Safe Shear, 
Poands, 



103,800 
89,000 
75,300 
75,100 
93,100 
54,000 

102,400 
64,900 
88,200 
69,400 
50,000 
78,000 
57,500 
49,200 
36,700 
77,900 
93,900 
54,800 
60,000 
39,900 
30,100 
32,200 
35,800 
22,200 
39,800 
21,000 
33,900 
20,100 
26,900 
18,900 



Mini, 
main 
Span, 
Feet 



17.9 
17.2 
16.2 
14.1 
10.7 
17.2 
8,1 
12.1 
7.7 
9.4 
12.5 
6.7 
8.7 
9.9 
12.9 
7.3 
5.0 
7.9 
5.7 
8.1 
10.5 
7.4 
6.7 
8.7 
3.6 
6.2 
3.2 
5.0 
3.0 
4.1 



GIRDER BEAMS. 



Section 
Kmnber. 


Depth oj 
Beam, 
Inches. 


"Weight 
per Foot, 
Pounds. 


Maximnm 
Safe Shear 
Pounds. 


Mini- 
mum 
Span, 
Feet. 


G30a 


30 


200.0 


189,300 


17.2 


G30 


30 


180.0 


165,200 


17.6 


G28a 


28 


180,0 


161,500 


17.3 


G28 


28 


165.0 


150,300 


16.6 


G26a 


26 


160.0 


135,900 


17.0 


G26 


26 


150.0 


135,900 


15.6 


G24a 


24 


140.0 


121,700 


15-3 


G24 


24 


120.0 


98,500 


16.3 


G20a 


20 


140.0 


124,200 


12.6 


G20 


20 


112.0 


98,500 


12.7 


G18 


18 


92.0 


76,100 


12.4 


G15b 


15 


140.0 


134,200 


8.4 


G15a 


15 


104.0 


94,300 


9.2 


G15 


15 


73.0 


59,200 


10.6 


G12a 


12 


70.0 


57,200 


8.4 


G12 


12 


55.0 


42,300 


9.1 


GIO 


10 


44.0 


29,800 


8.7 


G9 


9 


38.0 


26,700 


7.6 


G8 


8 


32.5 


23,600 


6.5 



Maximum Safe Shear = 



12,000 dt 



1 +, 



3000 t* 
Where, 

d = depth of beam, 
t = thickness of web, 
h = clear distance between flanges. 
All dimensions in inches. 
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BETHLEHEM 

Z BEAMS AND GIRDER BEAMS 
FOR RAILROAD BRIDGES. 



The table on the opposite page shows the application of 
Bethlehem rolled beam and girder sections for use as track 
stringers in railroad bridges and for short span railroad fridges. 
The table is calculated according to Theodore Cooper's Speci- 
fications for Railroad Bridges for a loading of E 40, equivalent 
to a capadty for 142-ton locomotives. All figures are given for 
one rail or one-half track. 

The size and weight of the Bethlehem rolled sections which 
are required for the purpose are given for the various spans. 
As a comparison, the size and weight of the corresponding present 
standard I beams that could be employed for the same purpose 
are also given, so far as standard beams could be used. The 
economical weight of the Bethlehem beams is apparent from this 
comparison. Riveted girders would be required on spans greater 
than 17 feet in length, unless the more economical rolled Bethle- 
hem beams are used. 

Bethlehem rolled Vjeams, for all spans under 25 feet in length, 
will weigh less than the most economical riveted girder it is pos- 
siVjle to design, even when the depth of the latter is unlimited. 
For spans over 25 feet in length, the rolled beams will weigh less 
than riveted girders of equal depth. 

In every case the Bethlehem rolled section is economical, 
weight or cost considered, as compared with a standaid I beam 
or with a riveted girder. 

The Bethlehem beams also can be used to advantage for 
the cross girders or floor beams of bridges. Where available 
depth is Hmited, the rolled girder sections having twice the section 
modulus of standard beams of equal dejjth will he found desirable 
for stringers or cross girders, and prove economical in weight and 
cost as compared with built-up riveted girders which otherwise 
would be required. These rolled girder sections ^^ill also V>e found 
specially adapted for solid bridge floors of shallow depth. 
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BETHLEHEM I BEAMS AND 
GIRDER BEAMS 

USED FOR 

RAILROAD TRACK STRINGERS 
AND SHORT SPAN RAILROAD BRIDGES. 

DESIGNED ACCORDING TO COOPER'S SPEC! FICATf ONS 
FOR LOADING E4.0. 



Span, 
m 

F6«t. 


Moment, 

in 

Foot-Lbs, 

for 
% Trwk. 


Section 
HodiuQs 
Heqaired. 


BETHLEHEM ROLLED SICTIONS 
EBaUlRKD. 


Section 
Nomb^r 


In(^es. 


WAirrKt 

per Foot, 
Lbi. 


10 


65,800 


79 


B15a 


15 


54.0 


11 


76,700 


92 


B18 


18 


52.0 


1 o 


Cn AAA 


107 


B20 


20 


59.0 


13 


102,000 


122 


B20 


20 


64.0 


14 


116,800 


140 


B20 a 


20 


72.0 


15 


133,000 


160 


B24 


24 


73.0 


16 


149,000 


179 


B24 


24 


83.0 


17 


166,000 


199 


B24a 


24 


84.0 


18 


182,000 


218 


B26 


26 


90.0 


19 


200,600 


241 


B28 


28 


105.0 






ZOO 


B28 


28 


105.0 


21 


243,000 


292 


B30 


30 


120.0 


22 


266,000 


320 


B30 


30 


120.0 


23 


287,000 


344 


B30 


30 


120.0 


24 


310,000 


372 


G26 


26 


150.0 


25 


331,000 


397 


G26 


26 


150.0 


26 


354,000 


425 


G26 a 


26 


160.0 


27 


377,000 


462 


028 


28 


165.0 


28 


401,000 


481 


G30 


30 


180.0 


29 


427,000 


512 


G30 


30 


180.0 


30 


453,000 


544 


G30 


30 


180.0 


31 


478,000 


575 


G30a 


30 


200.0 


32 


504,000 


605 


G30a 


30 


200.0 



MOST BCONOMIOiL 
STiKDlRI) I REAM THAT 
COmJ) BE USED. 



Wsklit 
per Foot, 
Lbs. 


8iie. 


60 


15'' I 


60 


18" I 


65 


20"! 


70 


20" I 


80 


20" I 


80 


24" I 


85 


24" I 


100 


24" I 



So-- 



og 



.2^ 



S 35 o 



; O) O p 
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EXPLANATION OF TABLES 
OF SAFE LOADS FOR BETHLEHEM ROLLED 
STEEL H COLUMNS. 

The superiority of steel columns over columns of an}' 
other material is so well understood and recognized as to 
need no comment Cast iron columns are sometimes used 
solely on the score of cheapness because of the relatively 
greater cost of riveted steel columns — the only kind of steel 
columns heretofore obtainable ; but in buildings of anything 
more than the most moderate height, or wherever stiffness 
of frame and absolute security is essential, steel columns are 
exclusively employed. 

Bethlehem rolled steel H sections reduce the cost of steel 
columns to such an extent that they can be used for all pur- 
poses with economy. These rolled steel columns provide all 
the desired qualities of safety and reliability at a cost less 
than that of any other form of steel column, and at a cost as 
low or even less than cast iron. 

For very short lengths the compressive strength of struc- 
tural steel of standard quality is the same as its tensile 
strength. As the length increases the compressive strength 
diminishes. A short column has a practically uniform com- 
pressive strength for all lengths less than about fifteen times 
its least diameter ; but for greater lengths the strength 
decreases, the decrease being a function of the length of the 
column and the radius of g>Tation of the section in the 
direction of its least resistance to bending. Conforming to 
these conditions, the safe allowable stress, in lbs. per square 
inch, on square ended columns of medium steel used for 
buildings is given by the following formula : 

13,000 lbs. for lengths under 55 radii of gyration. 
16,000—55^ for lengths over 55 radii of gyration. 

in which / = unsupported length of column and r = least 
radius of gyration, both in inches. 

The safe streng:th of steel columns given by this formula 
agrees in a satisfactor}' manner with the available experi- 
mental data on the subject. In addition it is of correct 
theoretical form. It represents a straij;ht line which becomes 
tangent to the curve of Euler's formula for very long col- 
umns and fixes a maximum limit of stress for columns of 
relatively short length. The safe stress allowed on steel 
columns by this rule corresponds to the safe stress usually 
allowed for beams and girders in buildings. Columns pro- 
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portioned in accordance with this formula have the same 
proper degree of safety as the beams and girders which they 
support, thus maintaining a symmetrical proportion of all 
parts of the structure. 

A comparison of this formula with the column formulas 
specified by the building laws of the principal cities in the 
United States is shown by the diagram herewith, from which 
it will be seen that it represents about an average of general 
practice. 
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FORMUUS FOR STEEL COLUMNS 
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Values of Ratios of — 



A riveted column, having the metal in its shaft injured 
and weakened by the punching of numerous rivet holes, is 
liable to fail under a less load than a rolled column in which 
the shaft is devoid of rivets. The formula does not take 
into consideration this advantage in favor of the rolled steel 
column sections. It represents only the best current practice 
in general steel column design, and is not limited to columns 
of special or superior shape. 

Safe loads computed by this formula are given in the 
tables on pages 78-85 for all the sizes of Bethlehem 
rolled H columns and on pages 74-77 for Bethlehem I 
beams and girder beams when used as columns. The 
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coliiinn required for any g^iven load and length is readily 
selected from these tables. 

The unsupported lengtli of a coUmin should not exceed 
loO raiiii of gyration, wliich is the hniit of length for which 
safe loads are given in the tables. In the best practice the 
unsupported length of a column is frequently ret|uiretl not 
to exceed 125 times the least ratlins of gyration; this latter 
limit is indicated in the tables by zig/ag lines. 

An example is given on p.igc 73 showing the method of 
scKn tiug rolled H ci>lunm sections for buiklings, and to 
which ri ference shoukl be ni ule. Wherever possible, it is 
tlesirable to provide for the given range of loads by selecting 
the dilYerent weights required from the variations in si/e 
olTered by columns of the same section. Columns thus 
selected can be i>btained from the same rolling, thereby 
avt)idiiig delay in tlclivery. 

Abutting sections of columns, in addition to having 
macliine squared ends, should be connected by splices of 
suilicient si/e to maintain the continuity of section requiretl 
for preserving the rigidity i>f the steel frame work of the 
building i>r structure. The method of s[>licing ct»lumn 
sections and the manner of coimecting beams and girtlers 
are shown by I lie illustrations on page 97. Weights given 
of the various colnum sections do not include splices or 
connections of any kinti. 

The sate lo.uls given in the tables are for concentric or 
symmetrical lo.uling. When the loads are not centrallv or 
symmetrically afiplied, beniling is produced in the Ci>lumn, 
tile etlect of w hich must be considered. The imbalanced 
bending moment of the eccentric li>ads about the centtT of 
the coUimn, in inch-lbs., divided by the section moilulus oi the 
cohnnn in the direction i>f bending gi\es the stress in lbs. 
j>er square inch produced by tlie bending. The load on the 
column prt>duces a uiiilorm com[>ressive stress over the 
wlH»le cross section to uhuh the bending stress nuist be 
ailded. The sum is the maximum stress on the extreme 
libers of the column sectiiMi. 

The maxitnum tiber stress due to direct load and bending 
must not l>e more than 'J5 per cent, in excess of the per- 
uussible stress on the column, for the given length, obtamed 
from tne fi>rmu^a ft>r concentric loadnij;, t>therwise the section 
of the colunui nuist be incrcised until this limit is not 
exceeded. 

rile section modulus about each jirincipal axis for all the 
sectii>ns t»f roUetl H columns is given in llie tables oi their 
properties on pages 44 .'>r>, by means of which the effect of 
ecceiUric hvaihng is easily calculated and considered in the 
above m..nner. 
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EXAMPLE 








SHOWING THE 
ROLLED 


METHOD OF SELECTING BETHLEHEM 
H COLUMNS FOR BUILDINGS. 


For illustration, the interior columns of an actual i6-story 
building are taken as an example. The story heights and the 
loads on the columns are given in the following table: 




Height 


Lo&d 


H Column Section Required. 


Story. 


of 


on 


S&fo 


Dimensions, in Inches. 


Weight 


Section 
Number. 


Story, 
feet. 


Colnnm, 
Tons. 


load, 
Toni 


D 


X 




Ui UmUUlif 

lbs. per Foot 


16th 
15th 
14th 


12 
13 
14 


27 
53 
79 


55.0 

61. D 




1 Q 


8.00 
8.12 


31.5 
48.0 


H8 
H8 


13th 
12th 


13 
13 


104 
128 


132.2 


loyg 


a 


10.12 


71.0 


HIO 


11th 
10th 


13 
13 


151 
174 


174.8 


12X 




12.08 


91.5 


H12 


9th 
8th 


13 
13 


197 
219 


219.1 




ii 


14.08 


114,5 


H14 


7th 
6th 


13 
13 


241 
261 


263.8 


UH 


I'A 


14.19 


138.0 


H14 


5th 
4th 


13 
13 


281 
301 


310.1 


15 


lA 


14.31 


162.0 


H14 


3d 
2d 


13 
15 


321 
341 


341.3 






14.39 


178.5 


H14 


1st 
Basament. 


17 
12 


363 
395 


403.5 




m 


14.54 


211.0 


H14 


Columns for buildings are usually selected in lengths of t\v > 
stories. By inspection of the tables of safe loads for H columns, 
it is found that no columns smaller than 14" H sections have 
sufficient capacity for the lower stories. From the table on 
page 78 the 14" H columns required are then selected for the 
lower stories ; and from the tables on pages 80, 82, and 84 the 
12", 10", and 8" columns are selected for the upper stories. 

All the sizes of columns, as selected and given in the above 
table, from the basement to the 9th story inclusive, are obtain- 
able from the same rolls at a single rolling. 

Where there is no limitation as to the size of the column, the 
largest dimension column having the required capacity will be 
the most economical. 
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SAFE LOADS. IN TONS OF 2000 LBS., FOR 

BETHLEHEM GIRDER BEAMS 

USED AS COLUMNS. 
SQUARE ENDS. 
AUowaUe stress per square inch : 

13,000 Ibe. for lengtks under 55 radii. 
16,000 — 55 ~ for lengtlu over 53 radii. 



G30a 

G30 



30 

30 



I* 

UiL 



d 

81. In. 



cfGT- ■ 



men op ooumrs^ q nr. 



200.0 58.71 



9 10 
Ft n. 



It 

Ft 



12 

PL 



13 



3.28 381.6 381.6 3S1.6 381.6 381.6 3S1.6 









2 b 


G-'o a 


26 


G-'o 


26 


G2-la 


24 


G24 


24 


G20a 


20 


G20 


20 


G18 


18 


GL5b 


15 


Gl5a 


15 


G15 


15 


Gl2a 


12 


Gr2 


12 


GIG 


10 


G9 


9 


08 


8 



180.0 53.00. 2.86 344.5 344.5 344.5 344.5 344.5 344.5 

ISO.O 52.86 3.18 j343.6j343.6'343.6'343.6'343.J 343.6 

165.0 48.47 2.77 315.l'315.1 315.1 315.l'315.1 312.7 

! I ! I I I I I 
160.0 46.91^ 3.05 304.9 304.9 304.9 304.9 304.9'^ 304.9 

il50.o'43.94 2.68 285.6 285.6 285.6 285.6 285.6 281.2 

I I * I I I I I I 
140.0 41.16 2.90 267.5 267.5 267.5 267.5 267.5 267.5 

120.0 35.38 2.66 230.0 230.0 230.0 230.0 230.o' 225.8 

i I I i III I 

140,0 41.19, 2.91 267.8 267.8 267.8 267.8 267.8; 267.8 
112.0'32.81 2,70 1213.3 213.3 213.3 213.3 213.3 210.4 



92.0 27.12 



2.59jl76.3il76.3jl76.3 


2.83 268.2 268.2 268.2 


2.64 


198.3 19S.3 19S.3 


2.39 


139.7 


139.7 139.7 


2.36 


133.8 


133.8 133.8 


2.24 


105.2 


105.2 105.2 


2.10 


84.1 


84.1 8.3.2 


1.98 


72.9 


72.9 71.1 


1.86 


62.0 


01.1 59.4 



Beam« not f^nred a^iost yielding sideways aod free to fail in directioD of 

leaAt radiUS of gj-ration. 



BETHLEHEM STEEL COMPANY. 
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SAFE LOADS, IN TONS OF 2000 LBS., FOR 

BETHLEHEM GIRDER BEAMS 

USED AS COLUMNS. 
SQUARE ENDS. 

Allowable stress per square inch : 

13,000 lbs. for lengths under 55 radii. 
16,000 — 55— for lengths over 55 radii. 



UUSUPPORTIID LENGTH OP COLUMNS IN FEET. 



14 

ft. 



381.6 
338.4 

343.6 
306.9 

304.2 
275.8 

263.7 
221.4 

264.1 
206.4 

168.6 

262.8 
190.6 
130.4 

124.4 
96.1 

75.1 

63.6 

52.7 



15 
Ft 



381.6 
332.3 

340.6 
301.1 

299.2 
270.4 

259.0 
217.0 

259.5 
202.3 

165.1 

258.0 
186.8 
127.4 

121.5 
93.7 

73.1 

61.7 

51.0 



16 

Ft 



375.2 
326.2 

335.1 
295.4 

294.1 
265.0 

254.3 
212.6 

254.8 
198.3 

161.7 

253.2 
183.0 
124.5 

118.6 
91.3 

71.0 

59.8 

49.3 



363.4 



351.5339.7 



313.9301.7289.5 



324.1 



313.1 



283.8272.3 



283.9 
254.1 

245.0 
203.8 

245.5 
190.3 

154.8 



175.4 
118.5 

112.9 
86.6 

67.0 

56.1 

45.9 



20 

Ft 



22 



24 



302.2 
260.7 



273.8263.6 



243.3 



232.6 



235.6226.2 



194.9 

236.1 
182.3 

147.9 



243.5233.9 



167.8 
112.6 

107.1 
81.8 

62.9 



327.9 
277.2 

291.2 
249.2 



253.5 
221.7 

216.9 
177.3 

217.4 

.2 



52.4| 48.6 
42.5 39.1 



28 
Ft 



32 
Ft 



280.7 



36 

Ft 



257.0 

228.3|203.9 



304.3 
252.b 

269.3' 247.3i 225.4 
226.11203.01179.9 



233.2212.91192.6 
200.0 



186.] 

226.8 
174.3 

140.9 

224.3 
160.1 
106.7 

101.4 
77.0 72.3 

58.8 54.7 



198.1 
159.7 



198.8180.1 
150.2134.2 



134.0120.2 



214.7 
152.5 
100.7 



44.9 
35.7 



95.61 84.1 
62.7 



178.4 

179.4 
142.1 



106.4 



195.4 176.2 
137.3 122,0 
88.9 



156.8 

160.7 
124.4 

161.4 



Section 
Number. 



G30a 
G30 

G28a 
028 

G26a 
G26 

G24a 
G24 

G20a 
G20 

G18 

G15b 
Gl5a 
G15 

Gl2a 
G12 

GIO 

G9 

G8 



Loads given to the right of the zigzag line are for lengths greater than 125 
radii of gyration. 
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SAFE LOADS, IM TOMS OF 2000 LBS., FOR 

BETHLEHEM X BEAMS 

USED AS COLUfVINS. 
SQUARE ENDS. 



S«etioii 
lomUr. 



B30 
B28 

B26 
B24a 

B24 
B20a 

B20 

B18 

Bl5b 
Bl5a 

B15 

Bl2a 

B12 

BIO 

B9 

BS 



30 
28 
26 
24 
24 
24 
20 
20 
20 
20 
20 
18 
18 
18 
18 
15 
15 
15 
15 
15 
15 
12 
12 
12 
10 
10 
9 
9 
8 
8 



Veight , irea 
per of 
Foot, Section, 



UTSUPPOKm LnGTH OF COIUHIQ. 



5 
fu 



6 
Fu 



10 

ft. 



120.0 35.30, 2.16 |229.5229.5 229.5,229.5229.5 

105.0 30.88* 2.06 200.7200.7 200.7 200.7 200.71 

90.0 26.49 1.95|172.2172.2 172.2172^171.6 

84.0 24.80 1.92 161.2161.2 161.2 161.2 160.o| 

83.0 24.59 1.78 |l59.9159.9 159.9159.9155.71 

73.0 21.47 1.86 ,139.6139.6 139.6139.6137.^ 

82.0 24.17 1.82 J57.1 157.1 

72.0 j21.37 1.88 138.9138.9| 

69.0 20.26 1.59 1131.71 31.7 

64.0 18.86 1.62,122.6122.6 

59.0 17.36 1.66:112.8112.8 

59.0 17.40 1..50 n3.l'u2.4' 

54.0 15.87 1.54 103.2103.2 

52.0 15.24 1.56 99.1' 99.1 

48.5 14.25 1.59 I 92.7| 92.7! 

71.0 20.95 1.71 :i36.2136.2 

64.0 18.81: 1.49 122.3122.3 

54.0 |15.88| 1.55 103.2103.2 

46.0 ,13.52 1.36 87.9 87.9' 

41.0 12.02 1.41 78 l' 78 l' 

38.0 11.27 1.44 73.2 73.2! 

36.0 10.61 1.42 1 69.0 69.o! 

32.0 ! 9.44 1.30 61.4 61. 2' 

28.5 I 8.42 1.35 I 54.8 54.8 

28.5 I 8.34 1.21 1 54.2 53.0 

23.5 I 6.94 1.271 45.1 44.7 

24.0 ; 7.04 1.12 I 45.8 43.9 

2U.0 6.01 1.17! 39.1 37.9 

19.5 5.78 1.08 37.4 35.6 

17.5 5.18 1.11 33.0 32.2 



157.1 157.1,153.9 
138.9 138.9137. 2i 
131.7'l28.4'l24.2' 
122.6120.1 116.3 
112.8111.3107.8 
112.4'l08.6'l04.8 

103.2 99.8 96.4 

99.1 96.2! 92.9' 
92.71 90.41 87 

136.2135.3131 
121.3117.1 113.0' 
103.2100.0 96.6| 

85.2 81.9 78.6 
76.5 73.6 70.8 
72.1 69.& 66.9 



67.6 65.2 
58.8 56.4 



53.0 
50.8 
42.9 
418 
36.2 
33.9 



50.9 
48.5 
41.1' 
39.7I 
34.5 
32.1 



30.6 29.1 



62.7 
54.0 
48.^ 
46.21 
39.3 
37.7! 
32.8 
30.3 
27.6 



228.5 
197.6 
167.1 
155.8 
151.2 
133.7 
149.5 
J 33.5 
120.0 
112.5 
104.4 
100.9 
93.0 
89.7 
84.5 
127.2 
108.8 
93.3 
75.3 
68.0 
64.3 
60.2 
61.6 
46.8 
44.0 
37.5 
35.6 
31.1 
28.6 
26.0 



B^m* not *^rured axminst yielding mdewmyn and free to fail in direction of 

least racLus of ration. 



BETHLEHEM STEEL COMPANY. 



SAFE LOADS, iN TONS OF 2000 LBS., FOR 

BETHLEHEM X BEAMS 

USED AS COLUMNS. 
SQUARE ENDS. 



UBSUPPORTID LENGTH OF COLUMHS. 



11 



223.1 
192.6 
162.6 
15L5 
146.6 
129.9 
145.2 
129.7 



217.7212.3206.9201.5 196.1185.3 174.6^63^153.0 



12 

Ft 



13 

Ft. 



14 

Ft. 



142.0 137.5 132.9 128.41123.8 114.7 105.6 



126.1 122.3 118.5 114.6 110.8|103.2 



140.8 136.4 132.0 127.6 123.2ill4.5 105.7 



126.0 122.2 118.5 114.7 111.0|103.4 



115.8 111. 
108.6 104.8100.9 

100.9 97.5 



97.1 
89.6 
86.5 
81.5 
123.1 
104.6 
89.9 
72.1 
65.2 
61.7 
57.8 
49.2 
44.7 
41.7 
35.7 
33.5 
29.4 
26.8 
24.5 



6107.4103.2 
97.1 

90.6 



93.3 
86.2 
83.3 
78.5 



94.0 
89.5 
82.8 
80.0 
75.6 



119 

100.5 
86.5 
68.8 
62.4 
59.2 
55.3 
46.8 
42.7 
39.4 
33.9 
31.4 
27.7 



15 



16 

Ft. 



18 

Fi. 



20 

Ft 



187.7 182.7 177.8 172.9 167.9 158.0|148.1 138.2jl28.3 
158.1 153.6 149.1 144.7 140.2131.2 122.3 113.3104.3 
147.2 143.0 138.7 134.4 130.2'l21.7kl3J 104.6 96.1 



85.6 
79.4 
76.8 
72.6 



1115.0111.0107.0.102.9 



96.3 
83.1 
65.5 
59.6 
56.6 
52.8 
44.4 
40.6 
37.1 
32.1 



29.4 
26.0 
25.0| 23.3 
22.91 21.4 



92.1 
79.7 
62.2 
56.8 
54.0 
50.4 
42.0 
38.6 



99.0 
93.3 
87.1 
81.8 
76.0 
73.6 
69.7 



94.8 
89.4 
83.7 
78.0 
72.6 
70.4 
66.7 



88.0 
76.3 

58.9 
54.0 
51.4 
47.9 
39.6 
36.5 
34.9 32.6 
30.3 28.5 
27.3 25.2 



24.3 
21.5 
I9.9I 



22.7 



83.8 
73.0 
55.7 
51.1 
48.8 
45.4 
37.2 
34.4 

30.3. 
26.6'. 



86.4 
81.7 
76.8 
70.3 
65.8 
63.9 
60.8 
94.8 
75.5 
66.2 
49.1 
45.5 
43.7 
40.5 



95.6 



22 

Ft. 



24 

Ft. 



96.4' 
88.0 
97.0 



95.9 88.4 
78.0l.. 
74.0;.. 
69.9;. 
62.71 
59.0. 
57.5 
54.9 
86.7 
67.2 
59.4 



lllow&ble stress p«r square inrh : 
13,000 lbs. for lengths mi^r 55 radii. 

18,000—55 7 for lengtlis over 55 radii. 



Loadg given to the right of the zigzag line are for lengths greater than 125 

radii of gyration. 



BETHLEHEM STEEL COMPANY. 
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SAFE LOADS. !N TONS OF 2000 LBS.. FOR 

BETHLEHEM ROLLED STEEL 
14 H COLUMNS. 

SQUARE ENDS. 

Allowable stress per square inch : 

13.000 lbs. for lengths under 55 radii. 

16,000 — 55 — for lengths over 55 radii. 



Section 
X amber. 



▼eigkt imiSIOlllSL nCIK. Am 

of ; . , 1 rf 

Secaoo. 
Lbs. per 



1114 



Foot 



S3.5 
91.0j 

99-0 
106.5 
114.5 
122.5 
130.5 
13S.0 
146.0 
154.0 
162.0 

170.5 
178.5 
1S6.5 
195.0 
203.5 
211.0 
219.5 
227.5^ 

236.0 
244.5 



13i 
13i 

14 
HI 
Hi 
Hi 



T B 



SactioB, 
Sqture 



la^ii 


UISnPHItm LD6TH OF oounoB. 


nti«a, 
laekes. 


10 


12 
Ft 


14 

Ft 


16 

Ft 


18 

K 











ii 13.92 24.46 3.47 159.0 159.0 159.0 15S. 5 
} 13.96: 



14.00 29.06 3.50 

14.04 31.3S 3.52 

14.05 33.70 3.53 
14.12 36.04 3.55 
14.16 3S.3S 3.56 
14.19 40.59 3.5S 
14.23 42.95 3.59 
14.27 45.33 3.61 



HI U 
H} 1^ 

15 ltVH.31, 47.71 3.62 



15i IxV 

15j li 

15* 1^^ 

15| U 

loi 1)1 

m n 

16i 115 



I 



14.35 50.11 3-&4 
14.39 52.51 3.65 
14.43 54.92 3.66 
14.47 57.35 3.6S 
14-51 59.7S 
14.54 62.07 " 
14.58 64.52 6M 
14.62 66.98| 3.72 

14.66 69.45 3.74 
14.70 71.94 ^'n 

1 4 74 * ■ 

14 " ^ ' 



173.9 173.9 


173.9 


173.9 


1 

;i8S.9l88.f^ 




'-<.6 


204.0 204. 






219.1 219.1 




--.'.1 


234.3 234.3 


234.3 


234.3 


249.5 249.5 


249.5 


249.5 


263.8 263.8 


263.8 


263.8 


279.2 279.2 


279.2 


279.2 


294.7 294.7 


294.7 


294.7 


310.1 310.1 


310.1 


310.1 


1 1 
325.7 325.7 


325.7 


1 

325.7| 


341.3 341.3 341 > 




357.0 357.0 357 




:^72 <i .'^72 


?7': ^ 




435.4 435.4 

1 


435.4 


435^4; 


451.4 451.4 451.4 


1 

451.4 




4^>7.6 



153.8 
16S.5 

183.2 
198.1 
212.9 
228.0 
243.0 
257.4 
272.5 
288.1 
303.4 

319.0 

.3 
..1 

^ : .9 
.9 

412.9 
429.0 

445.2 
461.5 
477.9 
494.4 

'9 
. ^ T) 

:44.3 



For detail dimension?, see pare 4t 
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SAFE LOADS, IN TONS OF 2000 LBS., FOR 

BETHLEHEM ROLLED STEEL 
14^' H COLUMNS. 

SQUARE ENDS. 

Allowable stress per square inch : 

13,000 lbs. for lengths under 55 radii. 

16,000 — 55 ~r for lengths over 55 radii. 




UUSUPPOITID LIHGTH 0? COLUMNS. 



20 

Ft. 



149.2 
163.4 

177.7 

192.2 
206.6 
221.3 
235.9 
249.9 
264.5 
279.8 
294.7 

309.9 
325.1 
340.4 
355.8 
371.2 
385.8 
401.4 
417.2 

433.0 
448.9 
464.8 
480.9 
497.0 
513.3 



22 

fx. 



144.5 
158.4 

172.2 
186.3 
200.3 
214.6 
228.8 
242.4 
256,7 
271.5 
286.0 

300.8 
315.6 
330.5 
345.6 
360.5 
374.8 
390.0 
405.3 



24 



139.9 

153.3 

166.7 
180.4 
194.0 
207.9 
221.7 
234.9 
248.9 
263.2 
277.3 



291 

306, 
320. 
335, 
349, 
363, 
378 
393, 



420.7 408.4 
436.2 423.6 



451.8 
467.4 
483.2 



438.7 
454.0 

469.3 



26 



135.2 
148.2 

161.2 
174.6 
187.7 
201.2 
214.5 
227.4 
241.0 
254.9 
268.6 



282. 
296. 
310. 
324. 
339. 
352, 
367. 
381. 



28 

Pt. 



130.5 
143.2 

155.8 
168.7 
181.4 
194.5 
207.4 
220.0 
233.1 
246.6 
259.9 



273.5 
287.1 
300.8 
314.6 
328.4 
61341.6 
1|355.6 
6369.7 



396.2383.9 
410.9398.2 
425.7412,6 
440.5 427.1 
455.5 441.6 



30 

Ft. 



125.9 
138.1 

150.3 
162.8 
175.1 
187.8 
200.3 
212.5 
225.2 
238.3 
251.2 

264, 
277, 
290, 
304, 
317, 
330, 
344. 
357, 



371.6 
385.6 
399.6 
413.6 
427,8 



499.1!484.8 470.6 456.3 442.1 
529.6 |515.0|500.4|485.7|471.l|456.4 



32 

ft 



121.2 
133.1 

144.8 
156.9 
168.8 
181.1 
193.2 
205.0 
217.3 
230.0 
242.5 

255.3 
268.1 
281.0 
294.0 
307.0 
319.4 
332.6 
345,9 

359.4 
372.9 
386.5 
400.2 
413,9 
427.8 
441.8 



36 

ft. 



111. 
122.! 



9 102. 
9112. 



133 
145.1 
156.: 
167. 
179, 
190.0 
201 
213. 
225.1 



8122. 



.9 

133.4 
.6 
3 
.7 

175.1 
.7 
.9 

1207.7 



2 143.1 
7154 
0164 



5185. 
5196. 



237.1 
249.1 



261.2241. 
273.4252. 
285.6264. 
297.3275. 
309.7286. 
322.2 298. 



334.8310. 
347.6322. 



360.4334. 
373.3346. 

386.3358, 
399.4 370, 



40 

Ft. 



218, 
230. 



285.8 
296.9 
308.1 
319.5 
30.9 
9|342.4 
412.5|383.3|354.0 



44 

Ft. 



111.9 
121.6 
131.0 
140.9 
150.5 
160.1 
170.0 
180.3 
190.3 

200.7 
211.1 
221.6 
232.2 
242.8 
253.0 
263.8 
274.8 



Loads to the right of the heavy line are for lengths greater than 125 radii. 
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SAFE LOADS. IN TONS OF 2000 L8S., FOR 

BETHLEHEM ROLLED STEEL 
12'' H COLUMNS. 

SQUARE ENDS. 

Allowable stress per square inch : 

13,000 lbs. for lengths under 55 radii. 

16,000—55 ^- for lengths over 55 radii. 



Section 
Nmnber, 



H12 



Weight 

of 
Section, 
Lbs. per 
Foot. 



64.5 
71.6 

78.0 
84.5 
91.5 
98.5 
105.0 
112.0 
118.5 
125.5 
132.5 

139.5 
146.5 
153.5 
161.0 



DIMENSIONS. INOHES. 



11} 

Hi 

12 

12i 

12i 

121 

12§ 

12f 

12} 

12i 

13 

13i 
131 
131 
13} 



i 

H 

I 

H 

1 

ii^ 
H 
lA 
ij 

lA 
i| 
lA 
li 



B 



irea 

of 



Least 



UNSUPPORTED LENGTH OF COLMUNS. 



11.92 19.00 



12.00 22.94 
12.04 24.92 



12.1630.94 



12.23 3'».87 



12.27 
12.31 



36.91 
38.97 



12.3541.03 

I 

12.39 43.10 

I 

12.4345.19 



of Gj- 
Inehei. 


10 

Ft. 


12 

Ft. 


14 

Ft 


16 

Ft 


18 

Ft 


2.98 


123.5 


123.5 


122.5 


118.3 


114.1 


3.00 


136.2 


136.2 


135.4 


130.8 


126.2 


3.01 


149.1 


149.1 


148.3 


143.3 


138.3 


3.03 


162.0 


162.0 


161.4 


155.9 


150.5 


3.04 


175.0 


175.0 


174.5 


168.6 


162.8 


3.06 


188.0 


188.0 


187.7 


181.5 


175.2 


3.07 


201.1 


201.1 


201.0 


194.3 


187.7 


3.08 


214.2 


214.2 


214.2 


207.2 


200.1 


3.10 


226.7 


226.7 


226.7 


219.6 


212.1 


3.11 


239.9 


239.9 


239.9 


232.6 


224.8 


3.13 


253.3 


253.3 253.3 


246.0 


237.8 


3.14 


266.7 


266.7 266.7 


259.3 


250.6 


3.15 '280.2,280.2 280.2 


272.6 


263.5 



12.47 



47.28 3.18 



3.16 '293.71293.7,293.7 



307.3 



307.3:307.3 



286.0 
209.7 



276.6 
289.9 



For detail dimensiotu, see page 46. 
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SAFE LOADS, [N TONS OF 2000 LBS., FOR 

BETHLEHEM ROLLED STEEL 
12'' H COLUMNS. 

SQUARE ENDS. 

Allowable stress per square inch : 

13,000 lb3. for lengths tinder 55 radii. 

16,000—55 - for lengths over 55 radii. 



T T 



tniSUPPORTH) LENGTH OF COLUMNi 



20 

Ft. 



109.9 
121.6 

133.2 
145.1 
156.9 
169.0 
181.0 
193.1 
204.7 
217.0 
229.6 

242.0 
254.5 
267.1 
280.1 



22 

Fu 



105.7 
117.0 

128.2 
139.7 
151.1 
162.8 
174.4 
186.0 
197.3 
209.1 
221.4 

233.4 
245.5 
257.7 
270.3 



24 

Ft. 



101.5 
112.4 

123.2 
134.2 
^i5.2 
156.5 
167.7 
178.9 
189.9 
201.3 
213.2 

224.8 
236.4 
248.3 
260.5 



26 

Fl 



97.3 
107.8 

118.1 
128.8 
139.4 
150.3 
161.1 
171.9 
182.5 
193.5 
204.9 

216.1 
227.4 
238.8 
250.7 



28 

Ft. 



93.1 
103.1 

113.1 
123.4 
133.5 
144.0 
154.4 
164.8 
175.0 
185.6 
196.7 

207.5 



30 

Ft. 



88.9 

98., 



108.1 
117. 
127 
137. 
147.8 
157.7 
167.6 
177.8 
188.5 

198.9 



218.4| 209.3 
229.4 219.9 
240.9 231.0 



32 

Ft. 



84.7 
93.9 



103.0 
5 



9112, 
7121.9 

slisi.e 

141.1 



34 

Ft. 



150.7 



80.5 
89.3 

98.0 
107.1 

116.0 



36 

Fu 



76.3 
84.7 

93.0 
101.7 
110.2 



125.3 119.1 

134.4 127.8 



143.6 



160.2 152.8 
170.0 162.1 
180,3172.1 

190.3 181.6 
200.3 191.3 
210.5201.1 
221.2 211.4 



136.6 
145.3 
154-3 
163.9 

173.0 
182.3 
191.6 
201.6 



38 

Fl 



104.3 
112.8 
121.1 
129.5 
137.9 
146.5 
155.6 

164.4 
173.2 
182.2 
191.8 



height of 
Section, Lbs. 
per Foot 



64.5 
71.5 

78.0 
84.5 
91.5 

98.5 
105.0 
112.0 
118.5 
125.5 
132.5 

139.5 
146.5 
153.5 
161.0 



Loads to the right of the heavy line are for lengths greater than 125 radii. 
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SAFE LOADS, IN TONS OF 2000 LBS., FOR 

BETHLEHEM ROLLED STEEL 
10' H COLUMNS. 

SQUARE ENDS. 

Allowable etresa per square inch : 

13,000 lbs. for lengths under 55 radii. 
16,000 — 55 — for lengths over 55 radii. 



Section 


Weight 

of 
Section, 
Ibi.per 
Foot 


DIMENSIONS. 
INCHES. 


im 

of 
SectioQ, 
Sqiure 
Inches. 


Least 
Rftdius 
of Gj- 
r&tion. 
Inches. 


UNSUPPORTED LENGTH OF 
COLUM NS. 


K umber. 


D 


T 


B 


10 

K 


11 

ft 


12 

Ft 


13 

Ft. 


14 

Ft. 




49.0 


9i 


9 


9.97 


14.37 


2.49 


93.5 


93.5 


92.1 


90.2 


88.3 




54.0 


10 


i 


10.00 


15.91 


2.51 


103.4 


103.4 


102.2 


100.1 


98.0 




69.5 


m 


n 


10.04 


17.57 


2.53 


114.2 


114.2 


113.1 


110.8 


108.5 




65.5 


m 




10.08 


19.23 


2.54 


125.0 


125.0 


123.9 


121.4 


118.9 




71.0 


10| 


if 


10.12 


20.91 


2.56 


135.9 


135.9 


134.9 


132.2 


129.r) 




77.0 


10} 


I 


10.16 


22.59 


2.57 


146.8 


146.8 


145.9 


143.0 


140.1 


HID 


82.5 


10| 


u 


10.20 


24.29 


2.58 


157.9 


157.9 


157.0 


153.9 


150.S 




88.5 


lOJ 


1 


10.24 


25.99 


2.60 


168.9 


168.9 


168.3 


165.0 


101.7 




94.0 


lOi 




10.28 


27.71 


2.61 


180.1 


180.1 


179.6 


176.1 


172.0 




99.5 


11 


ii 


10.31 


29.32 


2.62 
• 


190.6 


190.6 


190.2 


186.6 


182.9 




105.6 




lA 


10.35 


31.06 


2.64 


201.9 


201.9 


201.9 


198.0 


194.1 




111.5 


Hi 


li 


10.39 


32.80 


2.65 


213.2 


213.2 


213.2 


209.3 


205.2 




117.5 


111 




10.43 


34.55 


2.66 


224.6 


224.6 


224.6 


220.7 


21G.4 




113.5 


Hi 


n 


lO.47j36.32 


2.67 


236.1 


236. r 236.1 232.2 


227.7 



For detail dimensions, seo pace 18. 



BETHLEHEM STEEL COMPANY. 



SAFE LOADS, IN TONS OF 2000 LBS., FOR 

BETHLEHEM ROLLED STEEL 
10' H COLUMNS. 

SQUARE ENDS. 

Allowable stress per square inch : 

13,000 lbs. for lengths under 55 radii. 
lo,000 — 55 — for lengths over 55 radii. 



UNSUPPORTED LENGTH OF COLUMNS. 



15 



16 



86.3 

95.9 
106.2 
116.4 
126.9 
137.2 
147.7 
158.4 
169.1 
179.2 

190.3 
201.2 
212.1 
223.2 



84.5 

93.8 
103.9 
113.9 
124.2 
134.3 
144.6 
155.1 
165.6 
175.5 

186.4 
197.0 
207.8 
218.7 



18 
Ft. 



80.7 

89.6 
99.3 
108.9 
118.8 
128.5 
138.4 
148.5 



168.1 



178.6 



20 

Ft 



22 



76.9 

85.4 
94.7 
103.9 
113.4 



158.6151.6144.6 



160.7 



188.9 180.7 
199.2 190.7 



73.1 

81.3 
90.1 
98.9 
108.0 



122.7116.9 
132.2126.0 
142.0 135.4 



153.3 



24 

Ft. 



26 
Ft, 



170.8163.1 



172.5 
182.1 



69.3 

77.1 
85.6 
93.9 
102.6 
111.1 
119.8 
128.8 
137.6 
145.9 

155.3 



65.4 

72.9 
81.0 
88.9 
97.2 
105.3 



138.5 



147.5 139.8 
164.41156.2 148.0 
173.5165.0156.4 



209.8 200.8 191 .£1 82.8i 173.8^1 64.9 



28 



61.6 

68.7 
76.4 
83.9 



99.5 



30 

Ft. 



67.8 

64.5 
71.8 
78.9 



91.8 86.4 



113.5107.3 
122.2 115.6 
130-6 123.6 



131.2 



93.7 
101.1 
109.0 
116.6 
123.8 



139.9 



32 

Ft. 



54.0 

60.3 
67.2 
73.9 
80.1 
87.9 
94.9 
102.4 
109.6 
116.4 



132.0124.2 



131.7 



147.8.139.2 
155.9146.9 



Weight of 
Section, Lbs. 
per Foot 



49.0 

54.0 
59.5 
65.5 
71.0 
77.0 
82.5 
88.5 
94.0 
99.5 

105.5 
111.5 
117.5 

123.5 



Loads to the right of the heavy line are for lengths greater than 125 radii. 
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SAFE LOADS, IH TONS OF 2000 LBS.. FOR 

BETHLEHEM ROLLED STEEL 
8' H COLUMNS. 

SQUARE ENDS. 

Allowable stress per sqiiare inch : 

13,000 lbs. for lengths under 55 radii. 
16,000 — 55 — for lengths over 55 radii. 



Section 
N amber. 


height 

of 
Secti<m, 
Lbs.p«r 
Pool 


DIMENSIONS, 
INCHES. 


Am 

cf 
SecticD, 


Lnst 
Badios 
rf 6y- 
ntiflB, 
Inehtt. 


UNSUPPORTED LENGTH OF 
COLUMNS. 


D 


T 


B 


8 

PL 


9 

PL 


10 
PL 


11 
PL 


12 




32.0 




A 


8.00 


9.17 


1.98 


59.7 


59.7 


58.1 


56.5 


55.0 




34.5 


8 


} 


8.00 


10.17 


2.01 


66.1 


66.1 


64-7 


63.0 


61.3 




39.0 


8J 


A 


8.04 


11.50 


2.03 


74.8 


74.8 


73.3 


71.4 


69.6 




43.5 


8i 


f 


8.08 


12.83 


2.04 


83.4 


83.4 


8i.9 


79.8 






48.0 


81 


ii 


8.12 


14.18 


2.05 


92.2 


92.2 


90.6 


88.3 


86.1 




53.0 


8i 


i 


8.16 


15.53 


2.07 


101.0 


101.0 


99.5 


97.0 


94.5 


H8 






















57.5 


H 


a 


8.20 


16.90 


2.08 


109.9 


109.9 108.4 


105.7 


103.0 




62.0 


81 


I 


8.24 


18.27 


2.09 


118.8 


i 

118.8 117.3 


114.4 


111.5 




67.0 


8i 


H 


8.28 


19.66 


2.11 


127.8 


127.8j 126.5 


123.5 


120.4 




71.5 


9 


1 


8.32 


21.05 


2.12 


136.8 


136.8 135.6 

1 


132.4 


129.1 




76.5 




lA 


8.36 


22.46 


2.13 


146.0 


146.0 144.9 

1 


141.4 


137.9 




81.0 


n 


H 


8.39 


23.78 


2.14 


154.6 


154.6 153.6 


149.9 


146.2 




85.5 


n 




8.43 25.20 


2.16 


163.8 


1 

163.8 163.1 


159.3 


155.4 




90.5 


9i 


U 


8.47 |26.64 


2.17 


173.2 


173.2 


172.6 


168.6 


164.5 



For detail dimensions, ece page 50. 
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SAFE LOADS, IN TONS OF 2000 LBS., FOR 

BETHLEHEM ROLLED STEEL 
8' H COLUMNS. 

SQUARE ENDS. 

Allowable stress per square inch : 

13,000 lbs. for lengths under 55 radii. 
16,000—55 — for lengths over 55 radii. 



tt- B *i 



UNSUPPORTED LENGTH OF COLUMNS. 



13 



53.5 

59.7 
67.7 
75.7 
83.8 
92.1 
100.3 
108.7 
117.3 
125.8 



14 

Pt. 



52.0 

58.0 
65.8 
73.6 
81.5 
89.6 
97.7 
105.8 
114.2 
122.5 



134.4 


131.0 


142.6 


138.9 


151.6 


147.7 


160.5 


156.4 



15 

ft. 



50.4 



16 

PL 



48.9 



56.3 
64.0 
71.5 
79.2 
87.1 
95 
102.9100.0 



54.6 
62.1 
69.4 
76.9 
84.6 
92.3 



127.5124.0 



143.9140.0136.1 



17 

PL 



47.4 

53.0 
60.2 
67,4 
74.6 
82.2 
89.6 
97.1 



11L2 108.1 105.0 101.9 



119.2116.0112.7 109.4102,9 



152.4148.3144.3 140.2132.1 



18 

PL 



45.9 

51.3 
58.4 
65.3 
72.4 
79.7 
86.9 
94.2 



120.5 117.0110.1 



20 

PL 



42.8 

48.0 
54.6 
61.1 
67.8 
74.7 
81.6 
88.5 
95.8 



135.2131.6127.9 124.2116.9 109.6 



132.3,124.6 



22 

PL 



39.7 

44.6 
50.9 
57.0 
63.2 
69.8 
76.2 
82.7 



89.6 
96.3 

103.1 



116.9 
124.0 



24 

Pt. 



36.7 

41.3 
47.1 
52.8 
58.7 
64.8 
70.9 
76.9 
83.5 
89.8 

96.2 
102.2 



26 

Pt. 



38.0 
43.4 
48.7 
54.1 
59.9 
65.5 
71.2 
77,3 
83.2 

89.2 
94.9 



109.2101.5 
115.9 107.8 



Weight of 
Section, Lbs. 
per FooL 



32.0 

34.5 
39.0 
43.5 
48.0 
53.0 
57,5 
62.0 
67.0 
71.5 

76.5 
81.0 
85.5 
90.5 



Loads to the right of the heavy line are for lengths greater than 125 radii. 
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SAFE LOADS, IN TONS OF 2000 LBS., FOR 

COMPOUND COLUMNS. 

SQUARE ENDS. 

14" X 148 Lb. Special H Column Section 
Reenforced with Cover Plates. 

Allowable stress per square inch : 

13,000 lbs. for lengths under 55 radii. 

16,000 — 55 — for lengths over 55 radii. 



Section. 



Wei|bt 

SectioQ, 
Lbs. por 
foot 



a 

as 



0) 00 

o 

00 > 

^ o 

1-1 o 
o 

w c; CO 



284.0 
290-8 
297.6 
304.4 
311-2 
318.0 
324.8 
331.6 
338-4 
345.2 

350.3 
357.5 
364.7 
372.0 
379.2 
386.4 
393.6 
400.9 
408.1 
415.3 

423.4 
431.0 
438.7 
446.3 
454.0 
461.6 
469.3 
476.9 
484.6 



BIMBKSIONi INCHIS. 



c 


P 


H 


16 


1} 


16| 


16 




16| 


16 


If 


16i 


16 




17 


16 




m 


16 


If 


17\ 


16 




17f 


16 




17^ 


16 




17J 


16 


m 


17i 


17 




17i 


17 




n| 


17 




171 


17 


H§ 


18 


17 


2 


18i 


17 




18i 


17 


2i 


181 


17 




18i 


17 


2i 


181 


17 


2,^5 


18i 


18 


2} 


18f 


18 




18i 


18 




18i 


18 


2r'i 


19 


18 


2i 


m 


18 


7 9 


m 


18 


ir 




18 




m 


18 


2$ 





Area 

of 
Section, 
Sqo&re 
Inehes. 



83.52 
85.52 
87.52 
89.52 
91.52 
93.52 
95.52 
97.52 
99.52 
101.52 

103.02 
105.15 
107.27 
109.40 
111.52 
113.65 
115.77 
117.90 
120.02 
122.15 

I24.52I 
126.77: 
129.02 
131.27 
133.52i 
135.77! 
138.02 
14f}.27 
142.52, 



Lsast 
Radius 
ofGy- 
r&tion, 
Inohes. 



3.98 
3.99 
4.01 
4.02 
4.04 
4.05 
4.06 
4.08 
4.09 
4.10 



UKSUPPORTID LENGTH OF COLUMNS. 



12 

K 



14 



16 

ft. 



18 

Ft. 



20 

ft. 



542.9 542.9 542.9 542.9 529.7 
555.9 555.9 555.9 555.9 542.7 
568.9 56S.9 568.9 5fi8.9 550.1 
581.9,581.9 5S1.9 58l.9!5(i9.2 
594.9 594.9 594.9 594.9,582.0 
607.9 607.9 607.9 007.9 595.S 
620.9 020.9 620.9 f)2().9 008.9 
633.9 633.9 G33.9 033.9 022.4 
646.9 046.9 640.9 040.9 635.0 
659.91659.9 659.9 659.9,648.7 



4.30 669.6:669.6 669.6 669.6 666.0 

4.31 683.5 683.5 083.5 (>83.5'08f).2 

4.32 697.3 097.3 697.3 <i97.H 094.3 

4.33 711.1 711.1 711.1 711.1 708.4 

4.35 724.9 724.9 T24.9 724.9 723.0 

4.36 738.7 738.7 738.7 738.7 737.2 

4.37 752.5 752.5 752.5;752.5 751.3 

4.38 766.4 766.4 760.4 766.4 765.5 

4.39 780.1 780.1 780.1 780.1 779.7 

4.40 794.0 794.0 794.0 794.0 794.0 

I I I I I 

4.62 809.4 809.4 809.4 809.4 809.4 

4.63 824.0 824.0 824.0 824.0 824.0 

4.64 838.6 838.6 838.6 838.6 838.6 

4.65 853.3 8.53.3 853.3 853.3 853.3 

4.66 867.9 807.9 807.9 867.9 867.9 

4.67 882.5 KS2.5 8S2.5 882.5 882.5 

4.68 897.1 W.l 897.1 897.1 897.1 
4.09 911.8911.8911.8 911.8911.8 
4.70 926.4 926.4 920.4 926. 4 926.4 



For detail dimensions, see page 54. 



BETHLEHEM STEEL COMPANY. 



SAFE LOADS, IN TONS OF 2000 LBS., FOR 

COMPOUND COLUMNS. 

SQUARE ENDS. 

U" X 148 Lb. Special H Column Section 
Reenforced with Cover Plates. 

Allowable stress per square inch : 

13,000 lbs. for lengths under 55 radii. 

16,000 — 55 ^ for lengths over 55 radii. 



I 

H 



UBSUPPORTBD LINGTH OP COLUMNS. 



22 

Ft. 



24 

Ft. 



26 

Pt 



28 

Ft. 



30 

ft. 



32 
Fi 



36 

Ft. 



40 

Ft. 



Ft. 



48 

Ft 



Width, 
Inches. 



5L5.8 502.0 488. 

528.6 514.4 500. 

541.7 527.3 ol2. 
554.5 539.8 525. 
567.7,552.71537. 

580.5 565.3550. 

593.4 577.8 562. 

606.6 590.9'575, 

619.5 603.4'587, 
632.4 616.1,599 

650.2 634.4 618. 
664.1|648.0 631. 
677.9;661.5'645. 

691.8 675.1658. 
706.0 689.1:672. 
720.0,702.8 685. 
733.8 716.3i698. 
747.8 730.0;712 
761.71743.6 725 

775.7 757.3,739 



474.3 
486. r 
498.5 
510.4 
522.8 
,0 534.8 
3,546.8 

1 559.3 
41571.3 
,7 583.4, 

.6 602.8 
.9 615.8 
.1 628.7 
.4j641.7 
2655.3 
51668.3 
9 681.4 

2 694.5 
6 707.5 
.0,720.7 



460.4 446.6 
472.0 457.8 
484.11469.7 
495.71481.0 
507.9 492.9 
519.6 504.3 

531.2 515.7 

543.5 527.8 

555.3 539.2 
567.0 550.7 



418.9 
429.5 
440.9 
451.6 



391.1 
401, 
412. 

422. 



463.0 433. 
473.8 443. 
484. 7 '453. 
496.2 464. 

507.1 475, 
518.0 485 



2363.5335.8 
2372.9344.7 
1383.3354.4 
2392.8363.4 
403.2373.3 
412.9382.4 
6422.5391.5 
433.1401-6 
0442.9410.7 
3 452.6419.9 



587.01571, 
599.7! 583, 

612.3 595 
625.1 608 

638.4 621 
651.1 633 
663.9 646, 
676.7,658. 

689.5 671 
702.4 684 



2 539. 
6 551. 
9 563. 
4 575. 

4 587, 
9 599, 
.4 611. 
9i623, 

5 635, 
.0 647, 



5| 507.9 476. 

4 519.2487. 
2 530.4497. 
0: 541.71508. 
6 553.8519. 

5 565.1530. 
4 576.5541 
4 587.9'552 
4 599.3563 
,4 610.8574, 



800.5|782.7l764.9:747.1 729.3 711.5 676.0 640.4604. 
815.4 797.3 779.2 761.2 743.1 725.0 688.9 652.7616. 
830.3 811.9 793.6 775.2 756.9 738.5 701.8 665.1628. 
845.2 826.6 807.9 789.3 770.7 752.0 714.8 677.5640. 
860.1 841.2 822.3 803.4 784.5 765.6 727.8 689.9 652. 
875.1 855.9 836.7 817.5 798.3^ 779.2 740.8 702.4664. 
890.1,870.6 851.1 831.7 812.2,792.71753.8 714.9675. 
905.0 885.3 865.5 845.8 826.1 806.31766.8 727.4687 
920.0j900.0|880.0j860.0|840.0 819.9j779.9|739.9i699 



3444.7 

454.8 
.6464.8 
,3475.0 
.9486.1 
.7496.3 
.5506 5 
.4516.8 
2527.1 

1 537.5 



8569.2 
,6580.5 
,4591.7 
.3,603.0 
.1614.3 
.0625.6 
9637.0 
.9648.4 
.9659.8 



Loads to the right of the heavy line are for lengths greater than 125 radii. 



BETHLEHEM STEEL COMPANY. 



CONNECTION ANGLES 
FOR BETHLEHEM GIRDER BEAMS. 



30'G 



I8"G 



, --f ~f ->-^-T-3i?- 



--7-Spaces-of-3' 

2-Ls. 6' X 6* X V'x 2 -0' 



26"and 28''Gs 



1 y£i^^ Sp'aces-4'<;^1 14" 

' ' of2l4\ ' ' 
2-Ls. 6' x6* xMdX \'-0}4' 



f-t-t--t-f-t-t- 



6-Spaces-of-3-- 



2- La. 6* xQ'xHflX 1-9' 



24'G 



j i i i i i l ^s- 



lH''t4*--'5-Spaces-o^3"---r^lH''^^''^;^^ 
2- La. 6* X 6' xl^.'x I '-6" 



2H 



2-Ls. 6' X 6' xKc'x 1^-3' x 0-5' 




2-L». 6' x6' x/i^xO-IO* 



10'' and 12'Gs 



t-t-f 



f t ^ 



2J4 



2-L8. 6' X 6' xVjfl* 
X 0'-7H' 



Spacing same in both legs of angles unless shown otherwise. 
All holea II" diameter for %" diameter rivets or bolta. 



BETHLEHEM STEEL COMPANY, 



CONNECTION ANGLES 
FOR BETHLEHEM X BEAMS. 



30"! 



t t t t M t t ' 



1^14^ 9-Spaces-of-2J6^^ 4^"lJ4'' 



2-L8, 4" X 4' X %- X 2'-!' 
28"! 




H \ h 



r- fflH" 



lH"fH 8 Spaces-of-2K 

2-Ls. 4' X 4' X X r'-lO^* 



26^1 



, y^jj. ^ Spaces I 1 „ 
2-Ls 6' x4' x%' X V-014' ' 



-4..-. 



7-Spaces-of-2H--44t^' 
2-Ls. 4' X 4' x%' X 1-8' 



24'I 




2-Lse'x4-x%-xO'-IO' 



1M 



t-t-t-i-t-l-t Tu- 10'. 9." 
* n M t^U-?^ and S-Is. 

I ! ! ! 1 y * 



t^-es paces -of-2H-'4*T'lH* 
2-Ls. 4" X 4' x%' X \'-SW 

20'I 




2-Ls 6' X 4- X 2-Ls 6' x 4' x 

x0'-5' xO'-m- 



2-L8. 4' X 4* x%' X 1-3' 



Spacing same In both legs of angles tinless shown otherwise. 
All holes fg" diameter for diameter rivets or bolts. 
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BETHLEHEM STEEL COMPANY. 



MINIMUM SPANS, IN FEET, ON WHICH THE CONNECTION ANGLES FOR 

BETHLEHEM GIRDER BEAMS 

CAN BE USED FOR GREATEST SAFE UNIFORMLY 
DISTRIBUTED LOADS. 







LEAST SPAN, IN FEET, FOR VARIOUS CON DITIONS^ 


BepUi 


Weight 


Eirets: 


Shearing 10,000 Lbs., Bearing 20,000 Lbs. per Sqwe In, 


Field 


of 
Beam, 

Inches. 


per 
Foot, 
Lbs. 


Connec- 
tioQ to 
Web of 1 
BeuiL 


Field 
Connec- 


Vhen tvo beams frame opposite each oAer 
to a beam or girier vith a veb thickness 
as foHovs : 


Connecuon. 

Rirex Shear. 
8,000 Lbs. per 






tion. 


9 // 




J " 




_S If 


X" 


Sqn&re Inch. 


30 
30 


200.0 
180.0 


24.5 
22.0 


24.5 
22.0 


25.7 
23.0 


28.9 
25.9 


33.1 
29.6 


38.6 
34.5 


46.3 
41.4 


57.8 

51.8 


30.7 

27.5 


28 
28 


180.0 
165.0 


24.1 
21.8 


24.1 

21.8 


25.2 
22.8 


28.4 


32.4 

on ct 


37.8 


45.4 

4.1 


56.8 
51.3 


30.1 
27.2 


26 
26 


160.0 
150.0 


20.1 
18.4 


20.1 
18.4 


21.0 
19.3 


Z6.1 
2L7 


07 A 

24.8 


ol.O 

28.9 


o / .o 

34.7 


47.3 
43.4 


25.1 
23.0 


24 
24 


140-0 
120.0 


19.2 

18.3 


19.2 
16.5 


20.1 
17.3 


22.6 
19,4 


25.9 
22.2 


30.2 
25.9 


36.2 
31.1 


45.3 
38.9 


24.0 
20.6 


20 
20 


140.0 

1 1 O A 


19.7 

IRQ 


19.7 
15.7 


20.6 
16.4 


23.2 
18.5 


26.5 
21.1 


30.9 
24.7 


37.1 
29.6 


46.4 
37.0 


24.6 
19.6 


18 


92.0 


14.6 


11.9 


12.4 


14.0 


16.0 


18.6 


22.3 


27.9 


14.8 


15 
15 
15 


140.0 
104.0 
73.0 


18.3 
14.0 
13.9 


18.3 
14.0 
10.2 


19.2 
14.7 

10.6 


21.6 
16.5 
12.0 


24.7 
18.9 
13.7 


28.8 
22.0 
16.0 


34.5 
26.4 
19.1 


43.1 
33.1 
23.9 


22.9 
17.5 
12.7 


12 
12 


70.0 
55.0 


11.6 
11.5 


10.8 
8.7 


111.4 
9.1 


12.8 
10.2 


14.6 
11.7 


17.0 
13.7 


20.4 
16.4 


25.5 
20.5 


13.5 
10.9 


10 


44.0 


9.3 


5.9 


6.2 


6.9 


7.9 


9.3 


11.1 


13.9 


7.4 


9 


38.0 


11.3 


7.6 


8.0 


9.0 


10.3 


12.0 


14.4 


18.0 


9.5 


8 


32.5 


8.8 


5.8 


6.0 


6.8 


7.7 


9.0 


10.8 

I 


13.6 


7.2 




The greatest value given of the least span for any of the governing 
conditions is the minimum sjjan for which the connection may be used. 


WEIGHTS OF CONNECTION ANGLES FOR 


GIRDER BEAMS. 








▼eight of 
jOee ConsBction. 


Depth of 
Beam. 


1 Yeight of 
|Qb« Oonnixliea 


30 Inches. 
28 

26 " 
24 " 


77 Lbs. ' 
67 " 
67 " 
57 " 


20 Inches. 
18 

15 " 
12 " 


48 Lbs. 
41 • 

32 *• 

25 


10 Inches. 
9 " 
8 " 


25 Lbs 
17 " 
17 " 




"Weights given do not include 


rivets for field connections. 
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MINIMUM SPANS, IN FEET. ON WHICH THE CONNECTION ANGLES FOR 

BETHLEHEM X BEAMS 

CAN BE USE:d for GREATEST SAFE UNIFORMLY 
DISTRIBUTED LOADS. 



LEAST SPAN, IN FEET, FOR VARIOUS CONDITIONS. 



of 
iQohei. 


Weight 


Riyets 


: Shearing 10,0(M) Lbs., Bearing 20,000 Lba, per Square In. 


Field 


per 
Foot, 
Lbi. 


Gonnec- 
Webof 


Field 
Connec- 
tion. 


When two beams firame opposite each other 
to a beam or girder vith a web thickness 
as follows : 


Connection. 

Riyet Shear, 
8,000 Lbs. per 






9 // 




7 ft 


7% 


5 




Square Inch. 


30 


120.0 


23.0 


21.1 


22.1 


24.8 


28.4 


33,1 


39.7 


49.7 


26,3 


28 


105.0 


22.7 


19.2 


20.1 


22.7 


25.9 


30.2 


36.2 


45.3 


24.0 ^ 


26 


90.0 


22.1 


17.3 


18.1 


20.4 


23.3 


27.1 


32,6 


40.7 


21.6 


24 


84.0 


21.9 


17.1 


17.9 


20.2 


23.1 


26.9 


32.2 


40.3 


21.4 


24 


73.0 


22.7 


15.0 


15.7 


17.7 


20.2 


23.6 


28.3 


35,4 


18.8 


20 


72.0 


20,2 


14.7 


15.4 


17.4 


19.9 


23.2 


27.8 


34.8 


18.4 


20 


59.0 


18.5 


11.8 


12.3 


13.9 


15.9 


18.5 


22.2 


27.8 


14.7 


18 


48.5 


16.4 


10.7 


11.2 


12.6 


14.4 


16.8 


20.2 


25.2 


13.4 


15 


71.0 


12.1 


16.0 


16.8 


18.9 


21.6 


25.1 


30,2 


37.7 


20.0 


15 


54.0 


11.8 


12,3 


12.8 


14.5 


16.5 


19.3 


23.1 


28.9 


15.3 


15 


38.0 


12.1 


8.9 


9.3 


10,5 


12.0 


14.0 


16.8 


21.0 


11.1 


12 


36.0 


10.3 


9.0 


9.5 


10.6 


12.2 


14.2 


17.0 


21.3 


11.3 


12 


28.5 


10.3 


7,2 


7.6 


8.5 


9.8 


11.4 


13.7 


17.1 


9.1 


10 


23.5 


8.7 


7.4 


7.8 


8.7 


10.0 


11.6 


14.0 


17.5 


9.3 


9 


20.0 


6.7 


5.7 


6.0 


6.7 


7.7 


9.0 


10.8 


13,5 


7.1 


8 


17.5 


5.1 


4.3 


4.5 


5.1 


5.8 


6.8 


8.2 


10,2 


5.4 



The greatest value given of the least span for any of the governing 
conditions is the minimum span for which the connection may be used. 



WEIGHTS OF CONNECTION ANGLES FOR BETHLEHEM I BEAMS. 



Depth of 
ie&m. 


Weight of 
One Connection. 


Depth of 
Beam. 


Weight of 
One Connection, 


Depth of 
Beam. 


Weight of 

One Connection 


30 Inches. 


46 Lbs. 


20 Inches. 


28 Lbs. 


10 Inches. 


12 Lbs. 


28 " 


41 " 


18 


28 " 


9 " 


12 " 


26 " 


37 " 


15 " 


24 " 


8 " 


12 " 


24 " 


32 


12 " 


18 " 







Weights given do not include rivets for field connections. 
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BETHLEHEM STEEL COMPANY 



CAST IRON SEPARATORS FOR 

BETHLEHEM GIRDER BEAMS. 



c 
c 




9 

ho 





Separators for 18 to 30 inch beams are inch metal. 
Separators for 8 to 15 inch beams are }4 inch metal. 

SEPARATORS WITH THREE BOLTS. 



DESIGKATION OF BEIM. 


DISTiKCKS. 


BOLTS. 


WUIGHTS, IH POUNDS. 


Section 
Number. 


Depth, 
Inches, 


Weight 
per 
Foot. 

Pounds, 


Out to 
Ont of 
FUi^es 

Be&ms, 
Inehes. 


Center 

to 
Center 

of 
Beams, 
Inches. 


Width 
of 

Sepa- 
rator, 
Inches. 

s 


Center 

to 
Center, 
Inches, 

c 


Length, 
Inches. 


Separators. 


Bolts and Nats. 


Sepa- 
rator 
for 

Width 

s 


Increase 
for 1" 
idditional 
Spread 
of Beams. 


Bolts 

and 
Nats for 
Width 

S 


Increase 
for r 
idditional 
Spread 

of Beams 


G30a 


30 


200.0 


3014: 


15^ 


15 


10 


17j^ 


73.0 


4.50 


7.7 


.375 


G30 


30 


180.0 


261^ 


1314: 


13 


10 


15;^ 


64,5 


4.50 


7.0 


.375 


G28a 


28 


180.0 


29H 


15 


14X 




1534- 


65.0 


4.15 


7.4 


.375 


G28 


28 


165.0 


25^ 


1334: 


12>^ 


7^ 


15 


69.1 


4.15 


6.8 


.375 


G26a 


26 


160.0 


27^ 


14X 


13>^ 


7^ 


16 


59.0 


3.85 


7.1 


.375 


G26 


26 


150.0 


24^ 


1214: 


12^ 


7K 


UH 


53.0 


3.85 


6.6 


.375 



SEPARATORS WITH TWO BOLTS. 



G24a 


24 


140.0 


26-}/ 


13.3/ 


13H 


12>^ 


15X 


50.0 


3.50 


4.6 


.25 


G24 


24 


120.0 


2iU 


m( 


12^ 


12>^ 


14^ 


47.0 


3.50 


4.3 


.25 


G20a 


20 


140.0 


25^ 


13 


12/8 


10 


1434: 


39.0 


2.80 


4.5 


.25 


G20 


20 


112.0 


24/2 


12;^ 


12 


10 


14 


38.0 


2.80 


4.3 


.26 


G18 


18 


92.0 


23/2 


12 


11^ 


10 


13/2 


34.0 


2.60 


4.2 


.25 


Gl5b 


15 


140.0 


24 


123^ 


11/g 




14 


22.0 


1..50 


4.3 


.25 


Gl5a 


15 


104.0 


23 


IIK 


IIH 


7K 


13K 


22.0 


1.60 


4.2 


.25 


G15 


15 


73.0 


21^2 


11 


10;^ 


7K 


12>^ 


21.0 


1.60 


4.0 


.25 


Gl2a 


12 


70.0 20 


lOK 


10 


5 


12 


17.5 


1.30 


3.8 


.25 


G12 


12 


55.0: 20% 


10^8 


10 


5 


uu 


17.5 


1.30 


3.8 


.25 







SEPARATORS WITH 


ONE BOLT. 






GIO 

G9 

G8 


00 CO 


44.0 18>^ 
38.0 17^ 
32.5' 16>^ 


9/2] 9% 
9 8^ 
8K 8X 




10|4'|ll.O 
lOXllO.O 
9}^ 8.0 


1.10 
1.00 
.85 


1.8 
1.7 
1.7 


.125 
.125 
.125 


All bolts K iach diameter. J 
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CAST IRON SEPARATORS FOB 

BETHLEHEM I BEAMS. 



U 
6 



r 



k--ar- 




<2 



Separators for 18 to 30 inch beams are H inch metal. 
Separators for 8 to 15 inch beams are ]4 inch metal. 

SEPARATORS WITH THREE BOLTS. 



DESIGNATION OP BEAM. 


DISTANCES. 


BOLTS. 


WEIGHTS^ IN POUNDa 


Section 
Number. 


Depth, 
Indies. 


Weight 
per 
Foot, 

Poitids. 


Ont to 
Ont of 
Fl&i^es 

Beams, 
Inches. 


Center 

to 
Center 

of 
Beams, 
Inches. 


Width 
of 
Sepa- 
rator, 
Inches. 

s 


Center 

to 
Center, 
Inches. 

c 


Length, 
Inches. 


Separators, 


Bolts and Nats. 


Sepa- 
rator 
for 
Width 

5 


Increase 
for 1" 
AdditionaJ 
Spread 

of Beams. 


Bolts 
and 
Nuts for 
Width 

S 


Bicrease 
for 1" 

Additional 
Spread 

of Beams. 


B30 

B28 
B26 


30 
28 
26 


120.0 
105.0 
90.0 


21^ 
19H 


11^ 

10>^ 
10>^ 


9^ 


10 

1% 


12^ 
12 

UK 


50.1 
43.9 
39.3 


4.50 
4.15 

3.85 


6.0 
5.7 
5.5 


.375 
.375 
.375 



SEPARATORS WITH TWO BOLTS. 



B24a 

B24 

B20a 

B20 

B18 

B15b 

Bl5a 

B15 

B12a 

B12 



24 


84.0 


19 


9U 


9X 


12% 


n% 


35.1 


3.65 


3.6 


24 


73-0 


18^ 


9H 


9X 


12K 


11 


35.1 


3.65 


3.6 


20 


72.0 




9H 


9 


10 


10^ 


28.2 


3.00 


3.5 


20 


59.0 




SH 


8X 


10 


10 


26.1 


3.00 


3.4 


18 


48.5 


15K 


s 


7H 


10 


9X 


22.1 


2.70 


3.2 


15 


71.0 




8 


7K 




9y^ 


13.1 


1.65 


3.2 


15 


54.0 




7K 


7 




9 


12.3 


1.65 


3.1 


15 


38.0 


14 


7X 


7 


7>^ 


8K 
8 


13.3 


1.80 


3.0 


12 


36.0 


13tV 
12H 


6^ 


m 


5 


9.1 


1.30 


2.8 


12 


28.5 




ex 


5 


734: 


9.0 


1.30 


2.8 



.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 



SEPARATORS WITH ONE BOLT- 



BIO 


10 


23.5 


12^ 


6X 


6 




1% 


7.5 


1.10 


1.4 


.125 


B9 


9 


20.0 










7 


6.4 


1.00 


1.3 


.125 


B8 


8 


17.5 


1074 




5H 






5.5 


.85 


1.3 


.125 



All bolts 5<4 inch diameter. 
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BETHLEHEM STEEL COMPANY. 



DETAIL DIMENSIONS FOR 

BETHLEHEM I BEAMS. 




Section 
Kmnber. 


Depth 
of 


Weight 




DIMENSIONS. 


IN INCHES. 




Maxiniujn 
Rivet 


Beam, 
Inches, 


>er Foot, 
Lbs. 


F 


W 




IC 


u 


1 

A 


B 


c 


or Bolt, 
Inch. 


B30 


30 


120.0 




If 


26^^ 


m 


29 
II 




5tV 




1 


B28 


28 


105.0 


10 


'A 


24H 


m 




6 


hA. 




1 




OA 


on A 
yu.u 


if/2 




23 


lA 




5X 


5A 




1 


B24a 


24 


84.0 


9X 




21 


iA 


X 


5X 








B24 


24 
24 


83.0 
73.0 


9'A 
9 


8 8 

it 


01 5 
21f^ 


111 

m 


11 

1 1 


sX 


%}/2 


X 


H 


B20a 


20 
20 


82.0 
72.0 


m 

8^ 


li 


17 'A 
11% 


lA 


X 


5 
5 




A 
X 


H 

% 


B20 


20 
20 
20 


69.0 
64.0 
59.0 


8 


ii 


nVz 
17/2 
17/2 


IX 
IX 
IX 


A 

A 
A 


4X 
4X 




X 


% 

'A 


B18 


18 
18 
18 
18 


59.0 
54.0 
52.0 
48.5 


7« 

m 

7T'tl 


A 
ii 

i\ 


151^: 
1534/ 


IX 

1 lA 


9 

1 1» 


4X 
4X 
4X 

1 4X 


5^ 
5A 

5A 


A 
X 
X 

X 


7; 

A 

A 
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DETAtL DIMENSIONS FOR 

BETHLEHEM X BEAMS. 




Section 


Depth 
of 


Weight 
per Foot, 
Lbs. 




DIMENSIONS, IN 


INCHES 




Maximum 
RiTet 




Be&m, 
Inches. 


F 


w 


L 


K 


a 


A 


B 


C 


or Bolt, 
Inch. 


B15 b 


15 


71.0 




%\ 


11^ 




{I 


4X 








B]5a 


15 
15 


64.0 
54.0 


7 


39 

M 


12A 


Hi 


K 

il 


4 
4 








B15 


15 
15 
15 


46.0 
41.0 
38.0 


6H 
6|i 


iV 

\\ 
W 


12^ 
12^ 
12^ 


It's 


\l 

if 


3|< 
3 J/ 




X 


'A 

% 


Bl2a 


12 


36.0 


611 




9^ 


ItV 




3>^ 






7+ 


B12 


12 
12 


32.0 
28.5 


6tV 


% 


lOA 




tV 


^/z 
3/z 


5X 


X 
ft 


H 

H 


BIO 


10 

10 


28.5 
23.5 




2 S 


8/8 


1 3 
1 ti 




3X 
3^ 


5f^ 


u 

3 
Iff 




B9 


9 
9 


24.0 
20.0 


e 9 

5tV 




7K 


H 
K 


H 
H 


3 
3 


5X 


3 

TS 


K 


BS 


8 
8 


19.5 
17.5 


5?i 






li 
fi 


5 


2^ 
2^ 


^tV 

5X 


% 
■h 


H 

U 
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DETAIL DIMENSIONS FOR 

BETHLEHEM GIRDER BEAMS. 



Tl 
iJ 



r- 



o 



-♦j i<-c-H w -t- Ko 



Section 
Knmber. 


Depth 
of 


Weight 


DIMENSIONS, IN INCHES. 


RiTct 


Beam, 
Inches. 


Mr Foot, 
Lbs. 


F 


W 


L 


K 


G 


A 


B 


c 


or Bolt, 
Inch. 


G30a 


30 


200.0 


15 










11 


5^ 


1 6 




G30 


30 


180.0 


13 


Tt 




2U 


1 " 


9 


6+i 


7 


1 


G28a 


28 


180.0 


14H 


11 






1 A 


10!/ 




T6 


1 


028 


28 


165.0 


12K 


2 1 


911/, 




1 A- 


0/2 




78 


1 


026 a 


26 


160.0 


13il 


lA 








9»/< 


5^ 




1 


026 


26 


150.0 


12 






9JL 


A /IS 


8 






1 


024 a 


24 


140.0 


13 


\\ 


20 


2 


ih 


9 


5H 




1 


024 


24 


120.0 


12 


\\ 


20X 


i;^ 




8 








G20 a 


20 


140.0 


12/2 


W 


15H 






8;^ 


5^ 






O20 


20 


112.0 


12 


\\ 


16^ 


HI 




8 


5^ 


\Z 




018 


18 


92.0 IIK 


\\ 


14^ 




ii 




5>i 






015b 


15 


140.0 11^ 


\\ 








7^ 








015a 


15 


104.0 




W 


n/s 


iH 




7X 








015 


15 


73.0 






12tV 


lil 




6>^ 








G12a 


12 


70.0 


10 




9 


VA 




6 


5A 


A 




012 


12 


55.0 




H 




IV 




6 


5fi 






GIO 


10 


44.0 






7^ 


i>^ 


ii 


5;^ 


5r'. 






09 


9 


38.0 




if 


6Ji 


lA 


ii 




6A 


A 




08 


8 


32.5 


' 8 


il 


6 


1 




5 






A 
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NOTES ON THE STRENGTH AND 
DEFLECTION OF BEAMS. 

The general notation employed throughout is as follows : 

a = area of section, in square inches. 
L -— length of span, in feet. 
/ -— length of span, in inches. 
W = load uniformly distributed, in lbs. 
P = load concentrated at any point, in lbs. 
d = depth of cross-section, in inches. 
M = bending moment, in foot-lbs. 
m = bending moment, in inch-lbs. 
n = greatest distance of center of gravity of section 

from top or from bottom, in inches. 
/ = stress, in lbs. , per square inch in extreme fibers of 

beam, either top or bottom, according as n refers 

to distance from top or from bottom of section. 
D = maximum deflection, in inches. 
I = moment of inertia of section, neutral axis through 

center of gravity. 
= moment of inertia of section, neutral axis parallel 

to above, but not through center of gravity. 
z = distance between these neutral axes. 
S = section modulus. 

R = least moment of resistance of section, in inch-lbs. 
r ~ radius of gyration, in inches. 
C = coefficient of transverse strength, in lbs. 
E = modulus of elasticity (29,000,000 for steel). 

For a beam of any cross-section the relations existing 
between the properties of the section are as follows : 

F = I + az». '' = J— 5=1. 

\ a n 

R = c ^ 1/s. 

The moment of resistance of the internal stresses of the 
beam resisting flexure must be equal to the moment of the 
external forces which act on the beam producing bending. 
The moment of resistance of a section is usually expressed 
in inch-lbs., in which case the bending moment must be 
expressed also in inch-lbs. 
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The relations existing between bending; moment, moment 
of resistance, section modulus and stress per square inch 
are expressed thus : 

m = R. S = ^. 

When the bending moment is in foot-lbs. , the following 
relations are useful : 

C = 8M. M = ^. 

8 

If W is a uniformly distributed load in lbs., and the span, 
L, is taken in feet, then : 

C ^ WL. ^ E"' 

The last two formulas are convenient To find the safe 
uniformly distributed load in lbs. for any section, it is only 
necessar>' to divide its coeflficient of strength by the span in 
feet ^ If the uniformly distributed load in lbs. is given, mul- 
tiply it by the span in feet and the result is the coefficient of 
strength required by the section. 

On the next page formulas are given for finding bending 
moments, safe loads and deflections for beams loaded and 
supported in usual ways. Bending moments will be in foot- 
lbs, or inch-lbs. according as the lengths are taken in feet or 
inches. To obtain deflection in inches the lengths must be 
taken in inches. 

For illustration, take a center load of 30,000 lbs. on a 
span of 20 feet : 

M = ?2.220><J« = 150.000 foot-lbs. 
4 

C = 8M = 8 X 150,000 = 1,200,000. 

The nearest beam is a 20^' Bethlehem I beam, weigh- 
ing 59 lbs. per foot, which has a coefficient of 1,250,300. 
If the bending moment had been taken in inch-lbs!, then 

». = ^"-°""/^^ -g = 1.800,000 inch-lbs. 

S = j^ 1,800,000 16,000 = 112.5 

The beam selected by the first method has a section 
modulus of 117.2, which is the nearest to that required. 
Both methods of calculation give identical results. 
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BENDING MOMENTS AND DEFLECTIONS OF BEAMS 
FDR USUAL METHODS OF LOADING. 



p or W = total load 
I — length of beam 



(L) Beam fixed at one end &ad loaded at tbe 

other. 



© 



Safe load = % that given in tables. 
Maximum bending moment at point 

of support =• FL 
Maximum shear at point of support 

= P. 
Deflection - 



(3.) Beam supported at both eads, aingle load in 
the miadle. 



I — moment of inertia 
E =- modulus of elasticity 



(2.) Beam fixed at one end and nniformlT' loaded. 




Safe load — K that given in tables. 
Maximum bending moment at point 

of supports- 

Maximum shear at point of support 
W. 



Deflection = 



Safe load — ^ that given In tables. 
Maximum bending moment at mid- 
pi 

die of beam — -p • 
4 

Maximum shear at points of support 
P2» 



(4.) Beam supported at both ends and onifonnly 
loaded. 



Deflection — 



48E1' 



(5.) Beam snpported at both ends, single nnsjm- 
metrical load. 



a 



Safe load — that given In tables X 

JL. 
8ab' 

Maximum bending moment under 

Maximum shears; at support, a end 
— ; at other support — 



Safe load = that given in tables 
Maximum bendiug moment at mid- 
dle of beam = ~. 
Maximum shear at points of support 

Deaectlon = 5^^. 



(6.1 Beam snpported at both ends, two symmet- 
rical loads. 




Safe load = that given In tables X 
I 

4a' 

Maximum bending moment between 
loads = % Pa. 

Maximum shear between load and 
nearer support 

Max. Deflection =- ^^^^ (3^^— 4a»). 
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DEFLECTION 
OF STEEL BEAMS AND GIRDERS UNDER 
TRANSVERSE LOADS. 

Using the notation given on page 99, the deflection, in 
inches, of a steel beam or other section under a uniformly 
distributed load of IVy in lbs., is found from the formula, 
5 5 W{12LY 

^ 384 EI 384 EI * 
When W is the safe uniformly distributed load corre- 
sponding to a coefficient of strength C, the following relations 
exist between W and C and the properties of the shape : 

C ^_2^^5, 



W^j^^ and r= 



Substituting these values in the above formula, then, 
tiE 

When the fiber stress is 16,000 lbs. per sguare inch and 
the modulus of elasticity of steel taken as 29,000,000, then 
the deflection, in inches, is given by the formula : 

^ 

In the case of a beam, girder or other section symmetrical 
about its neutral axis, equals the depth of the beam. The 
deflection, in inches, of such a section under its safe 
uniformly distributed load which produces a fiber stress of 
16,000 lbs. per square inch is given by the simple formula, 

0.016551'^ , 1 

D= ^ , or very nearly = --^. 

The table on the opposite page gives the value of the 
expression 0.01G55L^ for spans from 1 foot to 60 feet. 

The safe loads and corresponding deflections for other 
usual cases of loading, as compared with the safe uniformly 
distributed loads given in the tables, are as follows : 

Beam supported at both ends and loaded with a single 
load concentrated at center of span. Safe load = }4. tabular 
load. Deflection = jV. 

Cantilever beam, fixed at one end and unsupported at the 
other, uniformly loaded. Safe load= % tabular load. Deflec- 
tion =2 

Cantilever beam, fixed at one end and unsupported at the 
other, single load concentrated at free end. Safe load= yi 
tabular load. Deflection = 3^^^. 
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DEFLECTION COEFFICIENTS 

FOR UNIFORMLY DISTRIBUTED LOADS. 
FIBER STRESS. 16,000 LBS. PER SQUARE INCH. 



L6Il|tll 

Span, 
Feet. 


Dellecuoii 
Coefficient. 


Len^h 

Span, 
Feet. 


Deflection 
Coefficient. 


Len|tk 

of 
Span, 
Feet, 


Deflection 
Coefficient, 


Length 
of 


Deflection 
Coefficient 


1 


,01 DO 


16 


4. 2372 


31 


15.9062 


46 


35.0234 


2 


,0662 


17 


4.7834 


32 


16. 9490 


47 


36.6628 


6 


.1490 


18 


6. 3628 


33 


18.0248 


48 


38.1352 


4 


,2648 


19 


5. 9752 


34 


19.1338 


49 


39.7407 


5 


.4138 


20 


6.6207 


35 


20 27fiQ 


o\j 




6 


.5959 


21 


7.2993 


36 


21.4510 


51 


43.0510 


7 


.8110 


22 


8.0110 


37 


22.6593 


52 


44.7559 


8 


1.0593 


23 


8.7559 


38 


23.9007 


53 


46.4938 


9 


1.3407 


24 


9.5338 


39 


25.1752 


54 


48.2648 


10 


1.6552 


25. 


10.3448 


40 


26.4828 


55 


50.0690 


11 


2.0028 


26 


11.1890 


41 


27.8234 


56 


51.9062 


12 


2.3834 


27 


12.0662 


42 


29.1972 


57 


53.7766 


13 


2.7972 


28 


12.9766 


43 


30.6041 


58 


55.6800 


14 


3.2441 


29 


13.9200 


44 


32.0441 


59 


57.6166 


15 


3.7241 


30 


14.8966 


45 


33.5172 


60 


59.5862 



These coefficients furnish a convenient means of finding 
the deflection of steel sections under their uniformly distrib- 
uted safe loads for a maximum fiber stress of 16,000 lbs. per 
square inch. 

To find the deflection of a steel beam, girder or other 
section which is symmetrical about its neutral axis, under 
the above condition of loading, divide the deflection coeffi- 
cient found in the above table for the given span by the 
depth of the beam in inches. The quotient will be the 
deflection in inches. 

To find the deflection of an angle or other section which 
is not symmetrical about its neutral axis under the above 
condition of loading, divide the deflection coefficient in the 
table for the given span by twice the greatest distance, in 
inches, of the neutral axis from the outside fiber in the 
direction of bending. 

Under uniformly distributed loading corresponding to 
other intens ties of stress the deflection can be found by 
simple proportion. Thus, for a uniformly distributed load 
producing a fiber stress of 12 000 lbs. per square inch the 
deflection will be f IggJ or M of that found by the use of 
the above coefficients. 
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SPACING OF TIE RODS. 

Tie rods are used in fire proof floors to resist the thrust 
of the floor arches and to hold the steel beams in position 
laterally. Rods of ^ inch diameter are generally employed 
for this purpose. They should be placed as near as possible 
in the line of thrust of the arch, usually 3 inches above the 
bottom of the beams. 

The proper spacing of tie rods is determined by two 
considerations. The stress on the net area of the rod pro- 
duced by the thrust of the arch must not exceed 15,000 lbs. 
per square inch. Also the lateral stress produced in the 
beams or channels by the thrust of the arches must not be 
excessive. 

The spacing required to satisfy the first of these require- 
ments is found in the following manner : 

Let / = thrust of arch, in lbs. per lineal foot, 
r-— rise of arch, in inches. 

/ = distance between beams, or span of arch, in feet. 
Z£/ = load per square foot, in lbs. 
a = net area of tie rod, in square inches. 
d = distance between tie rods, in feet. 

Then, ^ = (1) I ^ = 

The net areas, in square inches, of the usual sizes of tie 
rods are as follows : 

Diameter of rod = Ji'' 1'' ■ 

Net area, a =0.20 0.30 0.42 0.55 

For X ^^ch rods, the size generally used, and for a total 
load of 160 lbs. per square foot the spacing given by formula 
(2) becomes d = 20r^l^. 

The effective rise of flat tile arches may be assumed as 
2 inches less than the depth of the arch. 

The maximum spacing, in feet, of % inch tie rods for a 
total load of 150 lbs. per square foot, producing a stress of 
15,000 lbs. per square inch m net area of rods is given in 
the following table : 



MAXIMUM SPACING, IN FEET, OF%" TIE RODS 
FOR A TOTAL LOAD OF 150 LBS. PER SQUARE FOOT. 



Span of 

irch, 


ITTECnTl RISl Of JLRCI. 


3" 


4" 


5" 


6" 


V 


8" 


9" 


10" 


4 


3.7 


5.0 


6.2 


7.5 


8.7 


10.0 


11,2 


12.5 


5 


2.4 


3.2 


4.0 


4.8 


5.6 


6.4 


7.2 


8.0 


6 




2.2 


2.8 


3.3 


3.9 


4.4 


5.0 


5.5 


7 






2.0 


2.4 


2.9 


3.3 


3.7 


4.1 


8 










2.2 


2 5 


2.8 


3.1 
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It may be necessary to decrease the distance between tie 
rods given in the preceding table or found from formula (2), 
in order to satisfy the second requirement that the lateral 
stress in the beams or channels produced by the thrust of the 
arches may not be excessive. 

Let r = moment of inertia of beam or channel, side- 



ways. 

b = width of flange of beam or channel, in inches. 
X = distance, in inches, of neutral axis from back 
of channel. 

/ = fiber stress produced by thrust of arch, in 
lbs., per square inch. 



The beams or channels may be considered as continuous, 
in which case the stress produced by flexure and the corre- 
sponding spacing of rods are given by the following formulas : 



Where the thrusts of adjacent arches are opposed to each 
other, as in the interior beams of a floor, the thrust / in these 
formulas may be taken only for the live loads. The sum of 
the stresses produced by lateral thrust and vertical loading 
should not exceed 20, 000 lbs. per square inch. As the vertical 
loading in building construction is usually allowed to pro- 
duce a fiber stress of 16,000 lbs. per square inch, the lateral 
stress must therefore be limited to 4000 lbs. per square inch. 
In such case the fiber stress,/, in formula (4) is to be taken 
as 4000. 

For exterior arches along walls, or around openings, the 
thrust t must be taken for the full live and dead load. 

Channels will be found to require a greater number of tie 
rods than interior beams, and it may be advisable in some 
instances to use a beam for a skewback instead of a channel. 

If formulas (4) and (6) give a greater distance between 
rods than is obtained by the use of formula (2), the value 
given by the latter is to be used, as the stress on the tie rod 
itself must not exceed its safe limit. 

Beams must be held laterally at intervals not greater than 
twenty times the width of their flanges, otherwise their safe 
loads as given the tables must be reduced in the proportion 
given in the table at the bottom of page5G. 



For Beams, f^jp* (3) ; and 
For Channels, (5); and 
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BEARING PLATES. 

Steel bearing plates are used under the ends of steel 
beaiTiS resting on walls to distribute the pressure on the latter. 
The plate must be of a sufficient size so that the allowable 
safe pressure on the wall will not be exceeded. 

For good brickwork laid in cement mortar, capable of 
sustaining a safe pressure of 200 lbs. per square inch, the 
table below gives standard sizes of bearing plates which will 
sufifice in general on ordinary spans for I beams up to 24 
inches in depth. 

STANDARD BEARING PLATES FOR I BEAMS. 



Depth of 
Beam, 
Inches, 


Be&riiig on 
Inches, 


SIZE OF UkmQ fum. 


Safe Knd 
Reaction at 200 
Lbs. per Sq. In., 
Tons, 


Weight of 
Bearing Plate, 
Lbs. 


length, 
Inches. 


Vidth, 
Inches. 


Thickness, 
Inches, 


24 


16 


16 


16 




25.6 


64 


20 


16 


16 


15 


H 


24.0 


60 


18 


16 


16 


14 


H 


22.4 


56 


15 


12 


12 


14 


n 


16.8 


42 


12 


12 


12 


12 


H 


14.4 


31 


10 


10 


10 


10 


% 
% 


10.0 


18 


9 


8 


8 


9 


7.2 


11 


8 


8 


8 


8 




6.4 


9 


7 


8 


8 


8 


6.4 


9 


6 


6 


6 


6 




3.6 


6 


uidless 















Larger I beams, girder beams and girders will require 
plates of increased size. In such special cases the size of 
the bearing plate must be determined by the area required to 
distribute the pressure and its thickness then obtained by the 
following formula 

in which, 

/ = thickness of plate, in inches. 

w = width of plate perpendicular to beam, in inches. 
= width of flange of beam, in inches. 

/> = allowable pressure on wall, in lbs. per square inch. 

/ = allowable fiber stress in plate, in lbs. per square inch. 

For an allowable stress of 16,000 lbs. per square inch the 
thickness of the plate required can be obtained for various 
pressures by multiplying Yxiw-b), or the cantilever pro- 
jection of the plate, by the following coefliicients : 

Pressure, lbs. sq. in., 100 150 200 350 500 

Coefhcient, 0.i:i7 0.1G8 0.194 0.2.>6 0.306 
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BEARING VALUES OF PLATES, 
IN TONS OF 2000 LBS. 



£20 
of 


ILLOWIBLE PRSSSURS PER, SfffJkU 
INCH. 


SiM 
of 


ILLOWiBLK PRESSUM PER SaUlAS 
INCH. 


Plate, 
Inches. 


100 
Lba. 


150 
lbs. 


200 
Lbs. 


350 
Lbs. 


500 
Lbs. 


Plate, 
IiLolies. 


100 
Lbs. 


150 
Lbs. 


200 

Lbs. 


350 
Lbs, 


500 
Lbs. 


6x 6 
6x 8 
6x10 


1.8 
2.4 
3.0 


2,7 
3.6 
4.5 


3.6 
4.8 
6.0 


6.3 
8.4 

10.5 


9.0 
12.0 
15.0 


14x14 
14x16 
14x18 


9.8 
11.2 
12.6 


14.7 
16.8 
18.9 


19.6 
22.4 
25.2 


34.3 

39.2 
44.1 


49.0 
56.0 
63.0 


8x 8 
8x10 
8x12 


3.2 
4.0 
4.8 


4.8 
6.0 
7.2 


6.4 

8.0 
9.6 


11.2 
14.0 
16.8 


16.0 

20.0 
24.0 


16x16 
16x18 
16x20 


12.8 
14.4 
16.0 


19.2 
21.6 
24.0 


25,6 
28.8 
32.0 


44.8 

50.4 
56.0 


64.0 
72.0 
80.0 


10x10 
10x12 
10x14 


5.0 
6.0 
7.0 


7.5 

9.0 
10.6 


10.0 
12.0 
14.0 


17.5 
2L0 
24.5 


25.0 
30.0 
35.0 


18x18 
18x20 
18x22 


16.2 
18.0 
19.8 


24.3 
27.0 
29.7 


32.4 
36.0 
39.6 


56.7 
63.0 
69.3 


81.0 
90.0 
99.0 


12x12 
12x14 
12x16 


7.2 
8.4 
9.6 


10.8 
12.6 
14.4 


14.4 

16.8 
19.2 


25.2 
29.4 
33.6 


36.0 
42.0 
48.0 


20x20 
20x22 
20x24 


20.0 
22.0 
24.0 


30.0 
33.0 
36.0 


40.0 
44.0 
48.0 


70.0 
77.0 
84.0 


100.0 
1 10.0 
120.0 



The pressure on masonry of different kinds should not 
exceed the following values, in lbs. per square inch : 



Kind of lUsoKTj, Pressure, Lbs. per Sq. la. 

Brickwork in lime mortar, 100 

Brickwork in cement and Hme mortar, 150 

Brickwork in Portland cement mortar, 200 

Portland cement concrete, 350 

Sandstone of good quality, ,.400 

Bluestone and limestone, 500 

Granite, 600 



Frequently a template of bluestone, or other hard quality 
of stone, is used instead of a steel bearing plate. Where 
the load to be supported is considerable, as at the ends of 
girders, both steel bearing plates and stone templates should 
be used ; in which case the size of the bearing plate is deter- 
mined by the allowable pressure on the stone template 
according to the safe pressure given above for the kind of 
stone used. The size of the stone template must also be 
sufficient to limit the pressure on the brickwork to the safe 
allowable value as given above for the quality of masonry 
used. The stone should not project beyond the steel bearing 
plate in any direction more than ^ of the thickness of the 
stone. 
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GRILLAGE BEAMS IN FOUNDATIONS. 




Grillages of steel beams imbedded in concrete are used 
in column footings to distribute the load over the desired 
area on yielding soil, thereby avoiding large masses of 
masonry and deep excavations. The beams should not be 
less than 3 inches apart in the clear between flanges so that 
the space between beams can be thoroughly filled with con- 
crete. Separators should be used to keep the beams prop- 
erly spaced. 

The load supported by each beam in a layer equals the 
total load on the foundation divided by the number of beams 
in the layer. Loading is uniformly distributed over the 
length on which it is applied and the beam is uniformly sup- 
ported from below over its entire length. Maximum bending 
occurs at c, the center of length of the beam. 

load supported by each beam, in lbs, 

Z = length of beam, m feet. 

W= length, in feet, on which load is applied. 
C= coefficient of strength for the beam. 

Maximum bending moment, in foot-lbs. = % \V{ L~N ) . 
This formula for bending moment is the same as that for a 
simple beam of the length [L-N) supporting a uniformly dis- 
tributed load of IV. By using the length {L-N) as the span 
the size or safe load of grillage beams may be obtained 
directlv from the tables of safe loads for I beams and girder 
beams' If {L-N) is less than the spans given in these tables 
the size or safe load must be obtained by means of the coef- 
ficient of strength or section modulus. VV'hen IV is in pounds 
and L and N are in feet, the safe load on a given grillage 
beam is found by the formula, 

IV=^; (1) 

and the coeflficient of strength required by a beam for a 
given loading from the formula, 

C= mL-N). (2) 
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The greatest safe load may be limited by the safe shear- 
ing or crippling strength of the web which should be investi- 
gated. The shear due to the load IV is a maximum at the 
point a under the outer edge of the superimposed load, and 
is found as follows : 

Vs — maximum shear due to the load JV, 

V — greatest safe allowable shear on web of beam. 

The shear Vs must not exceed V, the safe shearing 
strength of the web. If the beams are thoroughly imbedded 
in concrete and the webs prevented from buckling, 

V =12,000dt — safe allowable shear, in lbs. 
But if the webs are not supported against buckling, 

y_ n^OOOdt _ ( safe crippling strength 
\ of web, in lbs. 

wher^ d— depth of beam, / = thickness of web and A = 
clear distance between flanges, all in inches. The last 
formula is that for the safe crippling strength of webs and 
values for it are given for Bethlehem beam and girder sections 
in the table on page 67. 

When shearing strength of the web is considered, the 
maximum load on a given grillage beam is 

; (3) 

and the safe shearing strength required by the web of a beam 
for a given loading is 

^. (4) 

To find the safe load on a given beam use formulas (1) and 
(3) and take the lesser of the two values. When formula (3) 
gives the smaller value the safe load is limited by the shear- 
ing strength of the web. 

To select a grillage beam for a given loading find the 
coefficient of strength required by formula (2) and the safe 
shearing strength of web required by formula (4). The 
proper beam must then be selected to satisfy both require- 
ments 

It will be found that Bethlehem girder beams are desirable 

and economical for use as grillage beams. 
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SHEARING AND BEARING VALUE OF RIVETS. 



Diameter 


im m 
Square 
Indiss. 


SiB^le 
%aarat 


Bearing Yalces, in Pounds, for Biferent Thickness of 
Plate in Inches at 15,000 Lbs. p«r Square Inch. 


7500 Lte. 






H" 


ft" 

1 6 




% 


.1104 


830 


1410 


1760 


2110 






.1963 


1470 


1880 


2340 


2810 


3280 


3750 


H 


.3068 


2300 


2340 


2930 


3520 


4100 


4690 


H 


.4418 


3310 


2810 


3520 


4220 


4920 


6630 


'A 






3280 


4100 


1 4920 


5740 


6560 


1 


.7864 


5890 


3750 


4690 


5620 


6660 


7500 


Bi&iseter 
of Rivet, 


irtt in 

Square 


Single 
Shear at 


Bearing Yalies, in Pounds, for Different Thickness of 
Plate in Inches at iS, 000 Lbs. per Square Inch. 




9000 Lbs. 




5 " 




ft" 




Yi 
% 


.110 


990 


1680 


2110 


2530 






.196 


1770 


2250 


2820 


3370 


3940 


4500 


% 


.307 


2760 


2790 


3480 


4180 


4870 


5580 




.442 


3970 


3370 


4210 


5050 


6910 


6750 




.OU I 




3940 


4920 


5910 


6880 


7870 


1 


.785 


7060 


4500 


5620 


6750 


7870 


9000 


of Ri^^ jt, 
Inchss. 


Area In 
Square 


Singlfi 
Shear at 


Bearing Yaluo, in Founds, &r Different Thickness of 
Plate in Inches at 20,000 Lbs. per Square Inch. 


XU|WV iiiNk 


X" 


ft" 




J " 

TJ 






.1104 


1100 


1880 


2340 


2810 








.1963 


1960 


2500 


3130 


3750 


4380 


5,000 




.3068 


3070 


3130 


3910 


4690 


5470 


6.250 


H 


.4418 


4420 


3750 


4690 


5630 


6560 


7,500 






AAi n 


4380 


5470 


6570 


7660 


8,750 


1 


. /oo4 


i OOU 


5000 


6250 


7500 


8750 


10,000 


BumtUr 
of RiTet, 


im in 
Square 


Sinfle 
Shear at 


Bearing Tahieg, in Foon^ for Different Thickness of 
Plate in Inehes at 22,000 Lbs. per Square Inch. 






%" 


ft" 


H" 


A" 1 




H 


.1104 


1210 


2060 


2580 


3090 














.1963 


2160 


2750 


3440 


4130 


4820 


5,500 


H 


.3068 


3370 


3440 


4300 


5160 


6020 


6.S80 




.4418 


4860 


4130 


5160 


6190 


7220 


8 250 




.6013 


6310 


4810 


6020 


7220 


8430 


9,6.30 


1 


,7854 


8640 


5500 


6880 


8250 


9630 


11,000 



Bearing values giveL above or to the right of the upper zigzag lines are 
ereater than double shear. Bearing values given between the upper and 
lower zigzMg lines are less than double shear and greater than single shear. 



BETHLEHEM STEEL COMPANY. Ill 



SHEARING AND BEARING VALUE OF RIVETS. 


Bearing Values, in Pounds, for Different TTiickness of Plate in Inches 
at 15,000 Lbs. per Square Inch. 


Diameter 
of Rivet, 
Inches. 


tV 








13" 






1" 


















% 

Ji 

1 


















5280 


5860 
7030 














6330 
7380 
8440 


7,720 
9,030 


8,440 
9,850 










8200 


10,670 
12,190 


11,480 
13,lrf0 


12,300 
14.060 




9380 ! 10,310| 11,250 


15 000 


Bearing Yalnes, in Ponnds, for Different Thickness of Plate in Inches 
at 18,000 Lbs, per Square Inch. 


Diameter 
of Rivet, 
Inches. 










if 




1 S" 

TS 




















H 
1 


















6,330 


7,030 
8 440 














7,590 
8,860 
10,120 


9,280 
10,830 


10,130 
11,810 










9,840 


12,800 
14,630 


13,780 
15,750 


14,770 
16,880 




11,250| 12,370|13 500 


18,000 


Bearing Values, in Pounds, for Different Thickness of Plate in Inches 
at 20,000 Lbs. per Square Inch. 


Diameter 
of RiTet, 
Inches. 


A" 




11" 




1 3" 






1" 


















78 

H 

1 


















7,030 


7,810 
9,380 














8,440 
9,840 
11,250 


10,310 
12,030 


11,250 
13.180 










10,940 
12.500 


14,220 
16,250 


15,310 
17,500 


16,410 
18,750 




13,7501 15,000 


20,000 


Bearing Values, in Pounds, for Different Thickness of Plate in Inches 
at 22,000 Lbs. per Square Inch. 


Diuitttr 

of Rivet, 
InehM. 






11// 




1 3" 




it" 


1" 


















7i 
'A 

H 
H 
, % 
1 


















7,740 


8,600 
10.320 














9,280 
10,840 
12,380 


11.340 


12.380 










12,040 


13,240 14,440! 


15,640 
17,880 


16,840 
19,250 


18.050 
20,630 




13.750! 15,130 16,500 


22,000 


Bearing values given below or to the left of the lower zigzag lines are 
less than single shear. 



110 



Bia 
of ^ 
In 



Bia 
of 
In 
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BETHLEHEM 


STEEL COMPANY. 






WEIGHT OF 100 STEEL RIVETS 




OR ROUND HEAD BOLTS WITHOUT NUTS. 








POUNDS. 








length, 
Inches. 


Di&nu 


Kin. 
Di&nL 


5^ In. 
Dmm. 




%In, 


lln. 
Diam. 


Bum. 


IMIn. 


IK 
1^ 
2 


6.5 
6.3 
7.0 
7.9 


12.8 
14.2 
15.5 
16.9 


22.0 
24.1 
26.3 
28.5 


29.3 
32.4 
35.5 
38.7 


43.9 
48.2 
52.5 
56.7 


66.6 
72,1 
77.7 
83.3 


93.3 
100.0 
107.0 
114.0 


127.0 
136.0 
145.0 
153.0 


2X 

2'A 

Vi 


8.7 
9.4 
10.2 


18.3 
19.7 
21.1 


30.7 
32-8 
35.0 


41.8 
44.9 

48.0 


61.0 
65.2 
69.5 


88.8 
94.4 
100.0 


121.0 
128.0 
136.0 


162.0 
171.0 
179.0 


3 
4 


11.0 
11.7 

12.6 
13.4 
14.1 


22.5 
23.9 
25.3 
26.7 
28.1 


37.2 
39.3 
41.5 
4S.7 
45.9 


51.1 
54.3 
57.4 
60.6 
63,6 


73.7 
78.0 
82,3 
86.5 
90.8 


105.0 
111.0 
116.0 
122.0 
128.0 


143.0 
150.0 
157.0 
164.0 
170.0 


188.0 
197.0 

205.0 
214.0 
223.0 


4X 

4K 

5 


14.9 
15.7 
16.5 
17.2 


29.4 
30.8 
32.2 
33.6 


48.0 
50.2 
52.4 
54.5 


66.7 
69.9 
73.0 
76.1 


95.0 
99.3 
104.0 
108.0 


134 
139.0 
145.0 
150.0 


177.0 
185.0 
192.0 
199.0 


231.0 
240.0 
249.0 
258.0 


5V 
6 


18.1 

18.8 
19.6 
20.4 


35.0 
36.4 
37.8 
39.2 


56.7 
68.9 
61.1 
63.2 


79.2 
82.3 
85.5 
88.6 


112.0 
116.0 
120.0 
124.0 


156.0 
161.0 
166.0 
172.0 


206.0 
213.0 
220.0 
227.0 


266.0 
276.0 
284.0 
292.0 


7 
8 


21.9 
23.5 
25.1 
26.6 
28.2 


42.0 
44.7 
47.5 
50.3 
53.1 


67.6 
71.9 
76.1 
80.6 
85.0 


95.1 
101.0 
108.0 
114.0 
120,0 


133.0 
142.0 
150.0 
159.0 

167.0 J 


184.0 
195.0 
206.0 
217.0 
227.0 j 


241.0 
255.0 
269 
284.0 
298.0 


310.0 
327.0 
345.0 
362.0 
379.0 


Q 

y 
10 


31.3 
32.8 


55.9 
58.7 
61.4 


89.3 

93.7 
98.0 


126.0 ' 

133.0 

139.0 


176.0 1 
185.0 ' 
193.0 


239.0 
250 
261.0 


« ^ i 
312.0! 

325.0 

340.0 


397.0 
414.0 
431.0 


11 

12 


34.5 
36.0 
37.6 
39.2 


64.2 
67.0 
69 8 
72.5 


103.0 
107.0 
111.0 
115.0 \ 


145.0 
151.0 , 
158.0 
164.0 


202.0 
210.0 
218.0 
227.0 


272.0 ' 

284.0 
295.0 
30C.0 \ 


354.0 

368.0 ! 
382.0 1 
396.0 1 


449.0 
466.0 
484.0 
501.0 


100 

Heads. 


1.8 


5.8 


11., 1 


13.6 ' 


22.6 


39,0 ' 


58.0 

i 


83.5 



BETHLEHEM STEEL COMPANY. 



WEIGHT, IN POUNDS, OF 100 BOLTS 
WITH SQUARE HEADS AND NUTS. 



Length 
under 
Head, 
Inches, 



IK 

2 

%% 

3 

4 

6 

6 

6^ 
7 

7;^ 

8 
9 
10 

n 

12 
14 
16 
18 
20 



Oi&mstflr of Bolta. 



K In. In. % In. In. K In- %^ % ^ Vb'^ 1 In. 



4.0 

4.4 
4.8 
5.2 
5.5 
5.8 
6.3 
7.0 
7.8 
8.5 
9,3 
10.0 
10.8 



7.0 
7.5 
8.0 
8.5 
9.0 
9.5 
10.0 
11.0 
12.0 
13.0 
14.0 
15.0 
16.0 



10.5 
11.3 
12.0 
12.8 
13.5 
14.3 
15.0 
16.5 
18.0 
19.5 
21.0 
22.5 
24.0 
25.5 
27.0 
28.5 
30.0 



15.2 
16.3 
17.4 
18.5 
19.6 
20.7 
21.8 
24.0 
26.2 
28.4 
30.6 
32.8 
35.0 
37.2 
39.4 
41.6 
43.8 
48.2 
52.6 
57.0 
61.4 



22.5 
23.8 
25,2 
26.5 
27.8 
29.1 
30.5 
33.1 
35.8 
38.4 
41.1 
43.7 
46.4 
49.0 
51.7 
54.3 
59.6 
64.9 
70.2 
75.5 
80.8 
91.4 
102.0 
112.6 
123.2 



39.5 
41.6 
43.8 
45.8 
48.0 
50.1 
52.3 
66.5 
60.8 
65.0 
69.3 
73.5 
77.8 
82.0 
86.3 
90.5 
94.8 
103.3 
111.8 
120.3 
128.8 
145.8 
162.8 
179.5 
206.5 



63.0 
66.0 
69.0 
72.0 
75.0 
78.0 
81.0 
87.0 
93.1 
99.1 
105.2 
111.3 
117.3 
123.4 
129.4 
135.0 
141.5 
153.6 
165.7 
177.8 
189.9 
214.1 
238.3 
262.6 
286.8 



109.0 
113.3 
117.5 
121.8 
126.0 
134.3 
142.5 
151.0 
159.6 
168.0 
176.6 
185.0 
193 7 
202.0 
210.7 
227.8 
244.8 
261.9 
278.9 
313.0 
347.1 
381.2 
415.3 



Per Inch 
idditional 



1.4 



2.1 



3.1 



4.2 6.5 



8.5 12.3 16.7 21.8 



WEIGHTS OF NUTS AND BOLT HEADS IN POUNDS. 



Di&ineter of Bolt in Inches. 


li In. 


A In. 




>^In. 


%In. 


%Iii. 


% In. 


Weight of Hexagon 
Nut and Head... 


.021 
.024 


.036 
.042 


.064 
.070 


.13 
.15 


.26 

.29 


.40 

.47 


.68 

.77 


Weight of Square 
Nut and Head 


Dkmster of Bolt in Inches. 


1 la. 


IK In. 


\% In. 




2 In. 


2)^ In. 


3 lo. 


Weight of Hexagon 


1.01 
1.19 


2.10 

2.39 


4.26 
501 


6.89 
8.41 


9.24 
12.93 


17.3 
21.4 


27.2 
33.5 


Weight of Square 
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BETHLEHEM STEEL COMPANY. 



REDUCTION OF AREA, 

IN SQUARE INCHES, FOR ONE RIVET HOLE. 

To be deducted from gross area of plates or shapes to obtain oet area. 



TMckness 



DIAMETER OF HOLE. 



of MeUl. 
iDcheSa 


72 


9 // 




16 


/4 


T6 


1 Pi'^ 

/r 


15// 








A 


.03 


.04 


.04 


.04 


.05 


.05 


.05 


.06 


.06 


.07 


.07 


.06 


.07 


.08 


.09 


.09 


.10 


.11 


.12 


.13 


.13 


.14 


3 


.09 


.11 


.12 


.13 


.14 


.15 


.16 


.18 


.19 


.20 


.21 




.13 


.14 


.16 


.17 


.19 


,20 


.22 


.23 


.25 


.27 


.28 




.16 


.18 


.20 


.21 


.23 


.25 


.27 


.29 


.31 


.33 


.35 


> 


.19 


.21 


.23 


.26 


.28 


.30 


.33 


.35 


.38 


.40 


.42 


.22 


.25 


.27 


.30 


.33 


.36 


.38 


.41 


.44 


.46 


.49 




.25 


.28 


.31 


.34 


.38 


.41 


.44 


.47 


.50 


.53 


.56 




.28 


.32 


.35 


.39 


.42 


.46 


.49 


.53 


.56 


.60 


.63 




.31 


.35 


.39 


.43 


.47 


.51 


.55 


.59 


.63 


.66 


.70 




.34 


.39 


.43 


.47 


.52 


.56 


.60 


.64 


.•69 


.73 


.77 




.38 


.42 


.47 


.52 


.56 


.61 


.66 


.70 


.75 


.80 


.84 




.41 


.46 


.51 


.56 


.61 


.66 


.71 


.76 


.81 


.86 


.91 


/a 


.44 


.49 


.55 


.60 


.66 


.71 


.77 


.82 


.88 


.93 


.98 


if 


.47 


.53 


.59 


.64 


.70 


.76 


.82 


.88 


.94 


1.00 


1.05 


1 


.50 


.56 


.63 


.69 


.75 


.81 


.88 


.94 


1.00 


1.06 


1.13 


lA 


.53 


.60 


.66 


.73 


.80 


.86 


.93 


1.00 


1.06 


1.13 


1.20 


* /o 


.56 


.63 


.70 


.77 


.84 


.91 


.98 


1.05 


1.13 


1.20 


1.27 


lA 


.59 


.67 


.74 


.82 


.89 


.96 


1.04 


1.11 


1.19 


1.26 


1*34 


IX 


.63 


.70 


.78 


.86 


.94 


1.02 


1.09 


1.17 


1.25 


1.33 


1,41 


I A 


.66 


.74 


.82 


.90 


.98 


1.07 


1.15 


1.23 


1.31 


1.39 


1.48 




.69 


.77 


.86 


.95 


1.03 


1.12 


1.20 


1.29 


1.38 


1,46 


1.55 


lA 


.72 


.81 


.90 


.99 


1.08 


1 17 


1.26 


1.35 


1.44 


1.53 


1.62 




./O 




O 1 




1.16 


1 oo 


1 Ol 

i.oi 


1.41 


1 e: A 
1.01/ 


1-59 


1.69 


lA 


.78 


.88 


.98 


1.07 


1.17 


1.27 


1.37 


1.46 


1.56 


1.66 


1.76 


IX 


.81 


.91 


1.02 


1.12 


1 22 


1.32 


1.42 


1.52 


1.63 


1.73 


1.83 


Hi 


.84 


.95 


1.05 


1.16 


1 27 


1.37 


1.47 


1.58 


1.69 


1.79 


1.90 


i¥ 


.88 


.98 


1.09 


1.20 


1.31 


1.42 


1.53 


1.64 


1.75 


1.86 


1.97 


IH 


.91 


1.02 


1.13 


1.25 


1.36 


1.47 


1.59 


1.70 


1.81 


1.93 


2.04 




.94 


1.05 


1.17 


1.29 


1.41 


1.52 


1.64 


1.76 


1.88 


1.99 


2.11 




.97 


1.09 


1.21 


1.33 


1.45 


1.57 


1.70 


1.82 


1.941 


2.o»; 


2.18 


2 


1.00 


1.13 


1.25 


1.38 


1.50 


1.63 


1.75 


1.88 


2.00 1 


2.13 


2.2.5 



When holes are punched the diameter of the hole should be taken % 
inch greater than the diameter of the rivet or bolt. 

For drilled hoU^s the diameter may be taken only Inch greater 
then the diameter of the rivet or bolt. 





BETHLEHEM STEEL 


COMPANY. 


lib 






DECIMALS OF AN INCH 








FOR EACH ^TH. 










Dedm&L 


Frution. 


^ds. 




DecimaL 


Fraction. 




1 


015625 






oo 


.515625 




1 


9 


.03125 




17 


34 


.53125 






o 


.046875 






35 


,o4do7o 




2 


4 


.0625 


M6 


18 


36 


.5625 


9-16 




5 








6i 


.578125 




3 


o 


.09375 




19 


38 


.59375 






7 


.109375 






39 


,o09o7o 




4 


8 


.125 


1-8 


20 


40 


.625 


5-8 




9 








41 


.640625 




5 




.15625 




21 


42 


.65625 








.171875 






43 


.071875 




6 


12 


.1875 


3-16 


22 


44 


.6875 


11-16 




13 


9fV^1 9^^ 






A 

4o 


.703125 




7 


14 


.21875 




23 


46 


.71876 






10 


.234375 






47 


.734375 




8 


16 


.25 


1-4 


24 


48 


.75 


3-4 


9 


17 










.765625 




1 s 

lO 


.28125 




25 


50 


,78125 






1 Q 

ly 


.296875 






51 


.796875 




10 


20 


^1 9"^ 


5-1 o 


fid 

26 


52 


.8125 


13-16 


11 


21 


.328125 






53 


.828125 






.34375 




27 


54 


.84375 








.359375 






65 


.859375 




12 


24 


.375 


3-8 


28 


56 


.875 


7-8 




25 


.390625 






57 


.890625 




13 


26 


.40625 




29 


58 


.90625 






27 


.421875 






69 


.921875 




14 


28 


.4375 


7-16 


30 


60 


.9375 


16-16 




29 


.453125 






61 


.953125 




15 


30 


.46875 




31 


62 


.96875 






31 


.484375 






63 


.984375 




16 


32 


,5 


1-2 


32 


64 


1. 


1 
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BETHLEHEM 


STEEL COMPANY. 












DECIMALS OF A 


FOOT 












FOR EACH -^jth 


OF 


AN 


INCH. 






luck. 


0" 


1" 




3" 


4" 


5" 


D 


>yff 
i 


8" 


9" 


10" 


11" 





u 


.0833 


.1667 


.2500 


.3333 


.4167 


.5000 




.5833 


.6667 


.7500 


.8333 


.9167 




.0013 


.0846 


.1680 


.2513 


.3346 


.4180 


.5013 


.5846 


.6680 


.7513 


.8346 


.9180 




.0026 


.0859 


,169;} 


.2626 


.3359 


..4193 


.5026 


.5859 


.6693 


.7526 


.8359 


.9193 




,0039 


.0872 


.1706 


.2539 


.3372 


.4206 


.5039 


.5872 


.6706 


.7539 


.8372 


9206 




.0052 


.0885 


.1719 


.2552 


.3385 


.4219 


.5052 


.5885 


.6719 


.7552 


.8385 


.9219 




.0065 


.0898 


.1732 


.2565 


.3398 


.4232 


.5065 


.5898 


.6732 


.7565 


.8398 


.9232 




.0078 


.0911 


.1745 


.2578 


.3411 


.4245 


.5078 


.5911 


.6745 


.7578 


,8411 


.9245 




.0091 


.0924 


.1758 


.2591 


.3424 


.4258 


.5091 


.5924 


.6758 


.7591 


.8424 


9258 




.0104 


.0937 


.1771 


.2604 


.3437 


.4271 


.5104 


.5937 


.6771 


.7604 


.8437 


.9271 




.0117 


.0951 


.1784 


.2617 


.3451 


.4284 


.5117 


.5951 


.6784 


.7617 


.8451 


.9284 




.0130 


09&4 


1797 


.2630 


.3464 


.4297 


.5130 


,6964 


.6797 


.7630 


.8404 


.9297 


ii 


.0143 


.0977 


.1810 


.2643 


.3477 


.4310 


.5143 


.5977 


.6810 


.7643 


.8477 


9310 




.0156 


.0990 


.1823 


.2656 


.3490 


.4323 


.5156 


.6990 


.6823 


.7656 


.8490 


.9323 


U 


.0169 


.1003 


.1836 


.2669 


.3503 


.4336 


.5169 


.6003 


.6836 


.7669 


.8503 


.9336 


f 

31 


.0182 


1016 


1&49 


.2682 


.3516 


.4349 


.5182 


.6016 


.6849 


.7682 


.8516 


.9349 


if 


.0195 


.1029 


.1862 


,2695 


.8529 


.4362 


.5195 


.6029 


.6862 


.7695 


.8529 






.0208 


.1042 


.1875 


.2708 


.3542 


.4375 


.5208 


.6042 


.6875 


.7708 


.8542 


.9375 




.0221 


.1055 


.1888 


.2721 


.3555 


.4388 


,5'221 


.6055 


.6888 


.7721 


.8555 


.9388 




.0234 


1068 


.1901 


.2734 


.3568 


4401 


.5234 


.6068 


.6901 


.7734 


.8568 


.9401 


i! 


.0247 


.1081 


.1914 


.2747 


.3581 


.4414 


.5247 


,6081 


.6914 


.7747 


.8581 


.9414 




.0260 


.1094 


.1927 


.2760 


.3594 


.4427 


.5260 


.6094 


.6927 


.7700 


.8594 


.9427 




.0273 


.1107 


.1940 


.2773 


.3607 


.4440 


.5273 


.6107 


.6940 


.7773 


.8007 


.9440 


U 


.0286 


.1120 


.1953 


.2786 


.3620 


.4453 


.5286 


.6120 


.6953 


.7786 


.8020 


.9453 


il 


.0299 


.1133 


.1966 


.2799 


.3633 


.4466 


.5299 


.6133 


.6960 


.7799 


.8033 


.9400 


% 


.0312 


.1146 


.1979 


.2812 


.3646 


.4479 


.5312 


.6140 


.6979 


.7812 


.8646 


.9479 


u 


■0326 


.1159 


.1992 


.2826 


.3659 


.4492 


.5326 


.6159 


.6992 


.7826 


.8659 


.9492 


H 


.0339 


.1172 


.2005 


.2839 


.3672 


.4505 


.5339 


.6172 


.7005 


.7839 


•8072 


.9503 


U 


.0352 


.1185 


.2018 


.2852 


.3685 


.4518 


.5352 


.6185 


.7018 


.7852 


.8085 


.9rii8 




.0365 


.1198 


.2031 


.2865 


,3698 


.4531 


.5365 


.6198 


.7031 


.7865 


.8698 


.9531 


if 


.0378 


.1211 


.2044 


.2878 


.3711 


.4544 


.5378 


.6211 


.7044 


.7878 


.8711 


.9M4 


il 


.0391 


.1224 


.2057 


.2891 


.3724 


.4557 


.5391 


.6224 


.7057 


.7891 


.8724 


.9557 


u 


.0404 


.1237 


.2070 


.2904 


.3737 


.4570 


.5404 


.6237 


.7070 


.7904 


.8737 


.9:)70 


4 


.0417 


.1250 


.2083 


.2917 


.3750 


.4583 


.5417 


.6250 


.708;^ 


.7917 


.87.% 


.9.>:'. 
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DECIMALS OF A FOOT 



FOR EACH -^^th OF AN INCH. 



Inch. 


0" 


1" 


2" 


3" 


4" 


5" 


6" 


7" 


8" 


9" 


10" 


11" 


V 


.0417 


.1250 


.2083 


2917 


3750 


4583 


5417 


6250 


7083 


* 


.8750 


.9583 


H 


.0430 


.1263 


.2096 


.2930 


.3763 


4596 


.5430 


.6263 


.7096 


.7930 


.8763 


.9596 


is 


.0443 


.1276 


.2109 


.2943 


.3776 


.4609 


.5443 


.6276 


.7109 


.7943 


,8776 


.9609 




.0456 


.1289 


.2122 


.2956 


.3789 


.4622 


.5456 


.6289 


.7122 


.7956 


.8789 


.9622 




.0469 


.1302 


.2135 


.2969 


,3802 


.4635 


.5469 


.6302 


.7135 


.7969 


.8802 


.9635 


u 


.0482 


.1315 


.2148 


.2982 


.3815 


.4648 


.5482 


.6315 


.7148 


.7982 


.8815 


.9648 




.0495 


.1328 


.2161 


.2995 


.3828 


.4661 


.5495 


.6328 


.7161 


.7995 


.8828 


.9661 




.0508 


.1341 


.2174 


.3008 


.3841 


.4674 


.5508 


.6341 


.7174 


.8008 


.8841 


.9674 


% 


.0521 


.1354 


.2188 


.3021 


.3854 


.4688 


.5521 


.6354 


.7188 


.8021 


.8854 


.9688 


H 


.0534 


.1367 


.2201 


.3034 


.3867 


.4701 


.5534 


.6367 


.7201 


.8034 


.8867 


.9701 




.0547 


,1380 


.2214 


.3047 


,3880 


.4714 


.5547 


.6380 


.7214 


.8047 


.8880 


.9714 


U 


.0560 


.1393 


.2227 


.8060 


.3893 


,4727 


.5560 


.6393 


.7227 


.8060 


.8893 


.9727 


H 


.0573 


.1406 


.2240 


.3073 


.3900 


.4740 


.5573 


.6406 


.7240 


.8073 


.8906 


.9740 


H 


.0586 


.1419 


.2253 


.3086 


.3919 


.4753 


.5586 


.6419 


.7253 


.8086 


.8919 


.9753 


!§ 


.0599 


.1432 


.2266 


.3099 


.3932 


.4766 


.5599 


.6432 


,7266 


.8099 


.8932 


.9766 


U 


.0612 


.1445 


.2279 


.3112 


.3945 


.4779 


.5612 


.6445 


.7279 


.8112 


.8945 


.9779 


% 


.0625 


.1458 


.2292 


.3125 


.3958 


.4792 


.5625 


.6458 


.7292 


.8125 


.8958 


.9792 


iS 


.0638 


.1471 


.2305 


.3138 


.3971 


.4805 


.5638 


.6471 


.7305 


.8138 


.8971 


.9805 




.0651 


.1484 


.2318 


.3151 


.3984 


.4818 


.5651 


.6484 


.7318 


.8151 


.8984 


.9818 




.0664 


.1497 


.2331 


.3164 


.3997 


.4831 


.5664 


.6497 


.7331 


.8164 


.8997 


.9831 


ii 


.0677 


.1510 


.2344 


.3177 


.4010 


.4M4 


.5677 


.6510 


.7344 


.8177 


.9010 


.9844 




.0690 


.1523 


.2357 


.3190 


.4023 


.4857 


.5690 


.6623 


.7357 


.8190 


.9023 


.9857 


n 


.0703 


.1536 


.2370 


.3203 


.4036 


.4870 


.5703 


.6536 


.7370 


.8203 


.9036 


.9870 


SI 


.0716 


.1549 


.2383 


.3216 


.40-19 


.4883 


.5716 


.6549 


.7383 


.8216 


.9049 


.9883 


Vb 


.0729 


.1562 


.2396 


.3229 


.4062 


.4896 


.5729 


.6562 


.7396 


.8229 


.9062 


.9896 


H 


.0742 


.1576 


.2409 


,3242 


.4076 


.4909 


.5742 


.6576 


.7409 


.8242 


.9076 


.9909 


M 


.0755 


.1589 


.2422 


.3255 


.4089 


.4922 


.5765 


.6589 


.7422 


.8255 


.9089 


.9922 


II 


,0768 


.1602 


.2435 


.3268 


.4102 


.4935 


.5768 


.6602 


.7435 


.8268 


.9102 


.9935 


11 


.0781 


.1615 


.2448 


.3281 


.4115 


.4948 


.5781 


.6615 


.7448 


.8281 


.9115 


.9948 


U 


.07M 


.1628 


.2461 


.3294 


.4128 


.4961 


.5794 


.6628 


.7461 


.8294 


.9128 


.9961 




.0807 


.1641 


.2474 


.3307 


.4141 


.4974 


.5807 


.6641 


.7474 


.8307 


.9141 


.9974 


81 


.0820 


.1664 


.2487 


.3320 


.4151 


.4987 


.5820 


■6664 


.7487 


.8320 


.9154 


.9987 


1 
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Bethlehem Steel Company, 

Works at South Bethlehem, Pa., 

The Largest Individual Steel Plant in America, 

MANUFACTURES 

Open Hearth Steel Structural Shapes, Wide Flange Beams, Rolled 
Girders, Rolled Column Sections, Standard I Beams, Channels, 
Angles, Rounds, Squares, and Flats. 



Open Hearth Steel Rails from 60 to 100 pounds per yard. 



1 orgings of All Sizes, rough or finished, for Marine and Stationary 
Engines, Locomotives, Machine Tools, etc.. of fluid com- 
pressed open hearth carbon or nickel steel, hydraulic 
forged solid or hollow around a mandrel, 
and annealed or oil tempered. 



Drop Forgings of all sizes. 



Hydraulic Presses, Heavy Machinery, and Machine Tools designed 
and built. 



Armor Plate and Armor Plate Vaults 



Land and Naval Ordnance, Finished Guns of All Calibers, Gun 
Forgings, Gun Carriages, Projectiles. 



Pumping Engines and Machinery. 
Gas Engines. 



Steel Castings of all sizes, of carbon or nickel steel. 
Iron Castings of all sizes. 
Brass and Bronze Castings. 



High Speed and Special Tool Steels. 
Muck Bar Iron. 
Stay Bolt Iron. 
Steel Billets. 
Pig Iron. 
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